








Goon ROADS, STREET CONSTRUCTION 
GLEANING AND LIGHT! 
SANITATION 





BRIDCES. 





PVBLISHED BY 


ooMVNICIPAL: EXGIREERIRG- COMPANY? ° 
| ©@ INDIARAPSLIS ve BREW YORK “2 


- a a 8 ea 


pial 


Two Dollars Per Year. Single Copies, 25 Cents. 











® Ot 
SX NG COMP, 
AN v » (inG GREEN) By, “ wp, 


W AY» NE Ww y G 
0 
8 Ry. 


: PAVEMENT, | 
mm J OFC 
Highest Awards o AMERICA 





> 9, ? 
Received at i y 
World’s Fair, 1893. / 
. 
ist—ASPHALT AND ASPHALTIC CEMENTS: 
Asphalt and As alti ements for Pavements and 
\ altic Mastics are of excellent quality and up to the required 


atandard. They are therefore worthy of an award.’ : 


2d— TRINIDAD ASPHALT PAVEMENTS 


nidé As alt Pavements for streets, laid according to the 
sthods The Barber Asphalt Paving Company’ upon 

ete foundations, old stone ck and other pavements, are 
imates. They are remarkable for quantity, qual- 

e eo! l I 1s€ 88 Ss ase ol eaning, sanitary 
ono of maintenance i handsome appearance, and 


a yorthy an awara 


3d — MACHINERY AND PROCESSES : 


dels, samples, etc., 6 vy clearly and fully the Machinery, 
4 sses and Materials for the manufacture of Asphalt 
Pavements and Mastics hey are worthy of an award.” 
- 
7 
al FF 
6 he 
- 
ee 
am 


A Nn Wed | nl 4 Rua 





























Municipal Engineering 


VOLUME XIII. 


ARTIFICIAL STONE 


OCTOBER, EIGHTEEN NINETY-SEVEN. 


NUMBER 4 


PAVEMENTS. 


By Robert Grimshaw, C. E. 


The following paragraphs are in- 
tended to present the state of the 
art in Europe of what the Ger- 
mans Call ‘‘artificial stone’’ pave- 
ments, including therein brick 
(‘‘clinkers’’), ‘‘ Keramit’’ slabs, 
etc. They are taken from recent 
German authorities: 

(1) ‘‘Clinker’’ Paving.—In the 
low-lying countries of North Ger- 
many, especially in Hanover and 
Oldenburg, and in the Netherlands, 
where natural stone is lacking, but 
good fire-clay or brick clay are 
plenty, there has long been em- 
ployed for street paving a special 
kind of brick which, from its hard 
character and ringing tone when 
struck with the hammer, has re- 
ceived the appropriate name of 
‘‘clinker,’’ as distinguished from 
other ‘‘backstein’’ or ‘‘ baked 
stone.’’ , 

These bricks are made from or- 
dinary ‘‘thon’’ or ordinary brick 
clay, without any additions or spe- 
cial preparation, and burned to 
vitrification. In order to secure 
more thorough burning than is 
usual or necessary for building 
bricks, the size of the clinker is 
such as to produce, when burned, 
dimensions of only 23x 11 x 5 cen- 
timeters (say 9.2 x 4.4.x 2 inches), 
which is considerably smaller than 
for building purposes. It is im- 
portant to secure even and regular 


burning, and to use for any one 
part of a street only the bricks from 
one burning. Good clinkers must 
be regular in shape, equal in size, 
straight and flat, and free from 
blisters and cracks. They should 
not be glazed on their outer surface, 
but burned hard clear through and 
with a somewhat roughish face; 
and when struck with the hammer 
should give out a clear, sharp, 
ringing tone. Their color varies, 
those from ‘‘klai’’ or ‘‘klei,’’ which 
is the upper layer, and evidently 
gives us our general word ‘‘clay,’’ 
being yellowish, and 
‘‘lehm’’ or loamy clay and ‘‘thon’’ 
or fire-clay more properly, bluish- 
red. 

The method of laying is usually 
that long ago prescribed in Han- 
over, as follows: 

The under-bedding should be of 
gravel or coarse sand without any 
vegetable matter; and the upper- 
bedding should have in it no large 
pebbles. 

This bedding is well 
with iron rammers, and brought 
to the approximate cross-profile, 
slightly convex. It is especially 
cautioned that the ramming be 
thorough, so as to avoid leaving 
loose or low places ; a second ram- 
ming being recommended. The 
depth is 12 to 16 inches. 

Borders are usually made of nat- 
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ural stone, clinkers being used 
only when stone is lacking. They 
consist of one row of stone, with 
the upper faces raised above the 
clinkers, and usually bonded with 
the latter by one or two rows of 
clinkers These last distribute the 
pressure on the natural stones. 
The first row of border clinkers 
lies about 0.4 inch below the level 
of the adjacent road-surface; then 
each successive row is sunk about 
an inch more. On the middle row 
clep bricks are laid to fill the space; 
these must be at least half a brick 
long Figure 1 shows a section of 
the border and adjacent road-face. 
The cross-slope of the street has a 


versine of =. to the chord. 
































lhe bricks are laid lengthwise of 
the street, In rows running cross- 
wise, thus giving a thickness of 
road-face of half a_ brick. The 
rows are started at the borders. 
The first rows are laid to the under 
edge of a concave templet, and the 
rest to the upper edge of a convex 
one; the height of the center line of 
thestreet being previously laid down 
by flat stones 

The bricks are laid with the clos- 
est possible joints, several rows be- 
ing laid each lacking one, and their 
openings coming in line. Then 
a ‘‘keystone’’ brick is driven, with 
a hammer, into each row, the sur- 
face being protected from breakage 
by a board. Thus the joints are 


made close. Care is taken that 
the row is not sprung upwards by 
the wedging. The first eight to 
ten rows are keyed up separately. 

The best, hardest and most regu- 
lar bricks are laid where the most 
weight and wear come—where 
the street is not very wide, thick 
stripes, about 2 to 2'2 feet apart, 
each side of the center line; and 
on very narrow streets there is 
only one such specially-good stripe. 

When the bricks have been laid 
along about 80 feet they are sprin- 
kled, and any which may slightly 
project are rammed flush with a 
wooden paver, while any which lie 
too low are hooked out and brought 
up to level. Then clean, dry 
sand is strewed over the surface, 
swept into the joints, and, while 
being sprinkled, is crowded in 
with short, stiff brooms until the 
joints will hold no more. 

[In order not to soften the bed, 
the watering is not continued long 
in any one place, but is spread out 
over several days. Before strewing 
the sand, the bricks are well wat- 
ered in order to find any joints that 
are too pervious. 

When all the joints are packed, 
a sand-layer half an inch thick is 
spread evenly over all. 

Great care must be taken to guard 
clinker pavements from frost, and 
also from excessive wetness. ‘To 
this end they should be weil under- 
drained, or at least have a very steep 
cross-profile. 

At crossings or at intersections 
of two brick-laid streets, the clink- 
ers are laid herring-bone fashion, 
in the direction with regards to the 
street, shown in figure 2. 

At sharp bends, the bricks are set 
(if bricks are used here), at an 
angle of 45° to the radius of the 
curve ; but it is considered prefer- 
able to use stone here. Stone pav- 
ing is also recommended where 

















unpaved streets enter the ‘‘ clink- 
er’’ streets, and a drawing up of 
‘“fat’’ soil by reason of paving of 
the ascents can not be thoroughly 
obviated. 

(2) ‘‘Keramit’’ Slab Paving.— 
In Buda-Pesth (Ofen), Hungary, 
some streets are paved with terra- 
cotta slabs 20x20 or 10x20 em. (say 
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Fi. 2-KLinKER CROSSING 
8x8 or 4x8 inches), set (at least 
formerly), on a rolled layer of 
brick in mortar. 

(3.) Slagstone Paving.—Of all 
artificial paving material, slagstone 
is here preferred. Sometimes this 
s hacked out of large masses of 
solidified high-furnace slag, some- 


STREET 


City Engineer J. W. Wilcox, of 
Macon, Ga., sends the accompany- 
ing sketch of the inlets used in 
that city. They are well located to 
prevent water running over the 
crossings for foot passengers, and 
should be very successful on the 
upper sides of crossings where 
there is sufficient gradient in one 
direction or another to carry the 
witer from the center of the in- 
tersection of the two. streets. 
When the streets are level, or 
nearly so, the elevation of the 
gutter at the curb corner makes the 
cross-section of the street on the 
diagonal through the center of the 
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times the still-liquid slag is run 
into molds and let cool very slowly. 
This gives an exceptional degree 
of toughness, making the material 
especially to be recommended for 
paving; only the smoothness of 
such blocks from most slags being 
found undesirable. 

While many experiments have 
been made, and others are now be- 
ing made, over paving with artifi- 
cial material, the results are not yet 
sufficiently available. In particular, 
however, may be mentioned trials 
in Munich and Nuremberg with 
an artificial stone made by Hess & 
Co., of Oberkotzan in the Fichtelge- 
birge. The principal material is 
pulverized serpentine, with a bind- 
ing substance, hydraulically pressed 
in steel molds and then baked or 
burned in kilns such as are used 
in porcelain manufacture. Thi 
blocks are 6 inches high, 4.4 inches 
wide, and 7.2 inches and 10.8 
inches long, and are notable for 
hardness, toughness, enduring 
grittiness of surface, and immun- 
ity from noise when under traffic 


INLETS. 


intersection too nearly a straigl 


if 
line to make the drainage at all 


satisfactory. If the catch-basin is 
located at the curb corner, and the 
sidewalk is wide enough to permit, 
the gutter can be lowered again at 
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this point and a grating on the top 
of the basin or a hole in the curb 
will admit the small amount of 
water draining from the intersec- 
tion, and will materially improve 


the drainage of the area of the in- 
tersection, always difficult to attain 
satisfactorily. If the inlets are set 
a few feet back from the property 
line, instead of on it, as in the 
sketch, the rise of the pavement to 
the curb can be more gradual and 
so less unsightly, and less condu- 
If the sidewalk 
is next the property line and there 
is a lawn of reasonable width, as 1s 


cive to accidents 


4 
Kee 
} 
f9,, f 
» 26 
5 a 
i ih 
generally possible on _ residence 
streets, the return of the gutter to a 


proper depth for good drainage at 
the curb corner is facilitated. It is 
possible in such case to bring the 
pavement up to the level of the top 


of the curb where foot passengers 
travel. 

Several forms of grade-crossing 
similar to the sketch and the sug- 
gested modifications are in use 
in Indianapolis, Frankfort, Ind., 
Bloomington, Ill.,and other places, 
and are very satisfactory, except 
when the area of the intersection 
is made too nearly level, the trans- 
verse slope being reduced by rais- 
ing the gutter at the corner where 
it should be lower if possible, and 
when the horizontal grating is re- 
quired to take a large amount of 
water, in which the floating debris 
will clog it and cause an overflow. 

Additional advantages in having 
the catch-basin top in the gutter, 
or at the curb corner, are that the 
smoothness of the sidewalk is less 
broken and the walk is not so like- 
ly to be fouled when the basin is 
cleaned. 

When inlets to the sewers are 
used, the basin being omitted, the 
method used in Bloomington, II1., 
is quite convenient. The street is 
raised and the cross-section is flat- 
tened, as in the other cases, but an 
iron plate is placed at the curb, this 
plate being the width of the side- 
walk. Ateach end of this plate is 
a grating, to stop Hoating debris, 
and underneath it is an open- 
ing pipe running tothe sewer. The 
gutter is lowered at the curb corner 
todrain the intersection thoroughly. 
The objection to this form is the 
vertical obstruction to travel formed 
Dy the ends of the plates. The 
location of catch-basins under 
plates would be objectionable when 
cleaning became necessary. The 
names of the streets may be cast in 
the plate in large letters and thus 
made a prominent street-sign. 
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CHARGES FOR ENGINEERING SERVICES. 


In continuation of this subject 
from page 91 of the August num- 
ber of MuNiIcIPAL ENGINEERING, the 
following table is presented, giving 
the schedule of minimum percent- 
age charges for civil engineers in 
professional practice adopted by the 
California Association of Civil En- 
gineers eight or ten years ago: 


Cost oF WorK. 





Over 


Preliminaries ..| 1.5/1.0 0.8/0.6 0.5/0.4 0.3/0.2 
Plans and 
Specitications..| 2.5 | 2.0/1.8 | 1.6) 1.4/1.2) 1.1 | 1.0 
Details 1.0/1.0 08/| 0.6,0.4/0.3,0.2')01 
Supervision... 1 15° 1.8/1.1) 0.9)0.8 0.7 | 06 
Engineering 
Superinutendence) 3.5/3.0 25) 2.2)1.9/16,)14 12 
Alterations* 6.0/5.0 45/ 4.0) 3.4/3.2) 3.1) 30 
*The percentages noted in the case of 
alterations are to be computed on the 
value of the work involved in the altera- 
tion, not on the cost of the whole work. 


When employed on a per diem 
basis, the charges for services 
should not be less than $10 a day 
for self or representative and ex- 
penses. When in charge of work 
as resident engineer on a per diem 
basis, the compensation should not 
be less than $15 and expenses. 


NEEDED ENLIGHTENMENT AS 
FRANC 


[t is not too much to say that the 
underlying difficulty to the im- 
provement of municipal affairs in 
San Francisco is the serious lack 
of confidence in public morality 
existing among her citizens. Pub- 
lic morality, by which is meant the 
honest performance of public du- 
ties, to the extent even of refusing 
to accept positions, the duties of 
which one is not prepared by train- 





Detailed explanations are omit- 
ted, as the above is almost self-ex- 
planatory. An additional table of 
minimum charges for property sub- 
divisions is given and general pro- 
visions are made for professional 
advice, expert work and consulta- 
tion. An excellent paragraph is 
this: ‘‘Consultation with engineers 
who have made certain branches 
of professional work a specialty, or 
who have acquired a pre-eminent 
standing in the profession, may be 
requested by the engineer having 
general charge of any work, or may 
be required by the owner thereof 
In either case the employment of 
the consulting engineer must be 
satisfactory to both owner and en 
gineer, and shall be at the expens 
of the owner. No engineer should 
agree to act as consulting engineer 
except at the request or with the 
consent of the engineer in direct 
charge of the work; and his reports 
and advice should be confined to 
the particular matters with refer- 
ence to which he has been con- 
sulted.’’ 

Discussion of this schedule and 
presentation of others is invited 


TO PUBLIC AFFAIRS IN SAN 
ISCO 


ing, ability, or by time at his dis 
posal, to adequately perform, has 
not been often in evidence in the 
conduct of her municipal affairs 
The most honorable citizens hav: 
allowed their names to appear as 
members of commissions and on 
special investigating committees, 
and have signed the reports mad 
by these bodies, without any ade- 
quate understanding or comprehen- 
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sive grasp of the conditions to be 
iffected by these reports. Is it any 
wonder then that when improve- 
ments costing large sums of money 
are proposed, the average citizen 
questions all things? Other cities 
find it difficult to bring about re- 
form some single department of 
city San Francisco 
not only in the de- 
in the 
most of all 


rcovernment 
a ) 

needs reform 

not 
itself, but 

a change of sentiment in the minds 


partments, alone even 


vyovernment 
of her citizens producing local pa- 
and civie pride, and the 
confidence of those feelings. 
She needs citizens in fact instead 
of a mere population. This 
always y of migratory 
people, and at this western limit of 
America, this migration 
compelled to turn back, 


¢ ; 


] 
at least 11 


triotisn 


} . 
porn 


has 
been a eity 

has been 
in thought 
not in reality, to eastern 
homes 

Some of the true 
Francis« 
educating the population into citi- 
zenship 


cltizens of San 


But how was it to be ac- 
Not merely by pre- 
example, for these were 
Individ- 
awakened and 


complished? 
cept and 
never wanting entirely. 
ual interest must be 


opportunity LOI steady co-operative 


] 


- which should work 
ls toward general inter- 
With this idea the Merchants’ 


Association wa 


action provides 
from detai 


ests 


o been conscien- 


years ago, and has 


t! yusly naintained since by the un- 


I 
selfish labor of its organizers. It 
from a membership of 
less than fifty to nearly a thousand, 
lending assistance to all 
improvement, it 


has frown 
~ ~~ 
and While 


work of does not 
seek to control such work, but con- 
fines itself to the idea of education 
| and to the 


information on 


In elvit sentiment, 


spread of detailed 
municipal affairs 

lo illustrate the work being done 
Recently there were gathered by 


o realize the necessity of 


s formed some three 


invitation for an evening confer- 
ence in the rooms of the association, 
the teamsters, the representatives 
of different drayage, express and 
baggage delivery companies and of 
the delivery departments of the 
large mercantile firms. The sub- 
ject was pavements from the point 
of view of the men driving over 
them. A number of specimens of 
paving materials, both new and 
blocks taken from old pavements 
showing the wear, were on the 
table to be examined by all. The 
men as they came in were made to 
feel at home and encouraged to 
talk, being led to give their experi- 
ence in driving on the different 
pavements of the city. When the 
meeting ealled to order the 
chairman, after stating the object 
of the meeting, gave a brief history 
of the association’s efforts to learn 
the different pave- 
ments in in different cities of 
the world during the past year; 
also some particulars in certain 
specifications in regard to manner 
of laying, time of guarantee, method 
of making repairs, etc., in Paris, 
in some of the German cities and 
in Australia, exhibiting some speci- 
wooden block pavement 
from Australia that had been in 
use for fifteen years. 

Returning then to Fran- 
cisco affairs, he explained that the 
city allowed only one kind of pave- 
ment and had only one set of speci- 
from basalt blocks 
sand, and that was for bi- 
tuminous rock. The Merchants’ 
\ssociation, he said, had _ had 
specifications drawn up for three 
ther pavements, asphaltum, basalt 
blocks on concrete foundation, and 
wooden block pavements, which 
it was hoped the city council 
would adopt and allow laid under 
a ten year guarantee where prop- 
erty owners desired. He then 
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s ymething of 


use 
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laid in 








THE 





called on the engineer of the asso- 
ciation, Mr. Ernest McCullough, 
to explain these pavements, and 
answer any questions those pres- 


ent might ask. Mr. McCullough, 
who enters thoroughly into the 
educational spirit and aims of the 
association, explained clearly the 
technical phraseology of the speci- 
fications and showed the necessity 
of the distinctions made. ‘Thus, 
in bituminous rock pavement, the 
quality depends not only on the 
per cent. of bitumen to sand, but 
also on the per cent. of fixed and 
volatile carbon, since the volatile 
oil will exude and leave the pave- 
ment friable or crumbly, and also 
on the per cent. of sharp sand to 
loam, and other impurities in the 
rock. In block pavements a great 
improvement results from the re- 
quirement that only blocks of the 
same width be laid in the 
row across the street, and a less va- 
riation allowed in the thickness 
where laid on concrete founda- 
tion. 

The questions asked by the men 
present were many and varied and 
their remarks on certain pavements 


same 


THE 


By Edmund B. Weston. 


The value of filtration for the 
purification of water has long been 
recognized by scientists. Among 
the facts which can be mentioned 
in favor of the filtration of ques- 
tionable water supplies are the fol- 
lowing: The removal of turbidity; 
the removal of taste and odor; the 
prevention of typhoid fever, chol- 


* Read before the National Convention 
of Mayors and Councilmen, at Columbus, 
Ohio, September 30, 1897. 
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in the city were center shots. As 
teamsters they were, of course, not 
in favor of wide-tire ordinances 
The foundations must be just as 
strong and expensive regardless of 
an inch width of 
tire, and one of the requisites of 
a good pavement in their eyes was 
that 
economical for the wagon. A pave- 
ment should not be too 
Horses must get a foothold to start 
a load on a level street or pull it on 
a grade, so the grouting of cement 
or asphaltum between joints on 
block pavements should not reach 
clear to the surface. 

The result of this meeting was a 
feeling of union of interests and a 
realization of the careful 
methods for 
the improvement of municipal af- 


more or less in 


it accommodate the tire most 


smooth 


business 


necessary suecess 1n 


fairs Knowing that such meet- 
ings, calling together different 


classes of citizens, and presenting 
various from 
points of view, have been held at 
least bi-monthly for three years, 
we may understand the good work 
being accomplished by this associ- 
ation. 


subjects various 


WATER.* 


Soc. C. E., M. Inst. C. E 
Providence, R. I 
era, diarrhcea and dysentary. Sta- 
tistics show conclusively that in 
communities where efficient filters 
are used for the purification of wa- 
ter supplies, that the yearly death 
rate has been largely reduced since 
the introduction of filtration. 

It is the intention of the writer 
to discuss and describe in this pa- 
per the purification of water by 
sand filtration and by mechanical 
filtration aided by the application 
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of chemicals This latter com- 
bination will be hereafter men- 
tioned in this paper as the Ameri- 
can system ol filtration. 

The ideas and opinions of the 
writer which are’ presented are 
based upon a long study of differ- 
ent methods of filtration; upon 
personal examinations of existing 
filter-plants in the United States 
and Europe; upon personal expe- 
rience gained Dy lesiguing filter- 
plants, and upon knowledge de- 
rived from the results of a series 
of experiments with sand filters 
and filters representing the Amer- 

ystel filtration that were 

personal di- 

rectlol f the writer, at Provi- 

dence, R . from February, 1898, 
to Feb: . 

Water can be satisfactorily puri- 
fied DY and filtration, or by the 
America m of filtration, and 
either f these methods of filtra- 
tion can be depended upon, if they 

to remove, on 

om ninety-seven to 

ninety-nine per cent. of the ordi- 
nary bacteria contained in water, 
and very arly one hundred per 
cent. of the typhoid fever germs, 
be any present in 
the water th: is being filtered, 
provided that filters are employed 
whi a constructed in a first- 
class and in accordance 
with the latest knowledge that has 
been derived from experimental ex- 


periel 
TRATION, 


\n ordinary sand filter may be 
briefly d ‘ibed as a tight reser- 
voir, properly underdrained, and 
containing a bed of five or six feet 
deep of stratified filtering material, 
of increasing degrees of fineness, 
commencing at the bottom with 
broken stone or coarse gravel, and 
ending at the top with a layerof two 


or three feet of fine sand. The unfil- 
tered water is run on to the top of 
the filter-bed, and is generally main- 
tained at a depth of about four feet 
above the same. The purification 
of the water takes place during its 
passage down through the filter- 
bed to the underdrain. 

Che rate of filtration through the 
English filters averages about 2,- 
000,000 gallons per acre per twenty- 
four hours. The Lawrence City 
filter was designed to filter at an av- 

‘age rate of 2,000,000 gallons per 
acre per twenty-four hours, and 
the filters recently constructed at 
Hamburg, Germany, filter at an 
average rate of about 1,700,000 
gallons per acre per twenty-four 
hours [In Germany, by direction 
of the Imperial Board of Health, 
the maximum rate of filtration has 
been fixed at four inches per hour, 
which is equivalent to about 2,600,- 
000 gallons per acre per twenty- 
four hours. 

A filter-bed, after it has been in 
operation during more or less time, 
becomes clogged, on account of a 
slimy layer that gradually accumu- 
lates upon the top of the filter-bed, 
which consists of a jelly-like sub- 
stance of bacterial formation, and 
the matter formerly in suspension 
in the water When the resistance 


] 


due to the clogging of the filter- 
bed gets to be too great to allow the 
passage of the waterthrough it at the 
desired rate, itis necessary to scrape 
the top of the filter-bed. This is 
done, afterthe water has been drawn 
off, with sharp shovels or hoes, and 
about one-half of an inch of the 
top of the filter-bed is removed each 
time that it isscraped. Thissurface- 
layer, before it causes too much re- 
sistance to allow the passage of the 
water through the filter-bed at the 
desired rate, is decidedly beneficial, 
as it acts as a very fine strainer. 

The quantity of water filtered per 





acre, between the times that a filter- 
bed is scraped, depends upon the 
condition of the water being filtered. 
In a number of German filter-beds 


the average quantity filtered per 
acre between scrapings has not 
been far from 50,000,000 gallons. 
In the English filter-beds the num- 
ber of gallons filtered between 
scrapings is much greater on ac- 


count of the large sizes of the 
sedimentation basins through 
which the water passes before it 


reaches the filter-beds. It has aver- 
aged as high as 88,000,000 per 
acre. 

[It may be assumed that the 
period which elapses between the 
times that the majority of filter-beds 
are scraped ranges from one to six 
weeks ; varying according to the 
rate of filtration, the size of the 
sedimentation basins, if they are 
used, and, as stated above, upon the 
condition of the water being filtered. 

In good practice, the sand re- 
moved from a filter-bed by serap- 
ing is replaced about once a year 
with new sand, or with the sand 
that has been removed, after it has 
been thoroughly washed. 

At various places in Europe the 
filtered water is wasted for a time, 
immediately after a filter-bed has 
been scraped. It appears to be the 
rule at Berlin, Germany, and of a 
number of the London water com- 
panies, and in accordance with the 
best German authority, to allow the 
water to stand in a newly scraped 
filter for about twenty-four hours 
before filtration is commenced, in 
order that a thin layer of deposit 
may be formed upon the filter-bed. 
At Altona, Germany, the water is 
generally allowed to stand from ten 
to twelve hours in a newly-scraped 
filter, previous to its being put in 
operation, and if a filter has had 
new sand placed in it, the filtered 
water is allowed to waste for sev- 
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eral days before being considered 
suitable for use. The Lawrence 
City filter does not appear to be dis- 
advantageously affected by being 
scraped. This filter, however, is 
generally worked intermittently ; 
that is, after a certain length of 
time the application of the water 
is discontinued and the filter-bed 
allowed to drain and get thoroughly 
aerated before water is again ap- 
plied. 

Kuropean experience, as well as 
that with the Lawrence City filter, 
shows, on account of the difficulty 
in seraping a filter-bed when it is 
covered with thick ice, that it is 
advisable to cover or roof over a 
filter, if, at the place where it is lo- 
cated, the mean temperature of the 
coldest month of the year is below 
the freezing point. 

The percentage of water bacteria 
removed (that is, the percentage 
showing how much less the num- 
ber of bacteria was in the filtered 
water than it was in the unfiltered 
water) by the Lawrence City filter 
and the best Europeon filters, 
averages, for the entire year, be- 
tween ninety-seven and _ ninety- 
nine per cent. The reports of the 


Massachusetts State Bourd of 
Health for the years 1895, 1894 
and 1895, give the average per- 


centage of water’ bacteria re- 
moved by the Lawrence City filter 
as: 97.98 per cent., 98.46 per cent 
and 98.22 per cent. The percent 
age of bacteria removed by some of 
the experimental filters used at the 
experiment station of the State 
Board of Health of Massachusetts, 
has averaged, ‘‘for months at a 
time,’’ between ninety-nine and 
one hundred per The per- 
centage of bacillus prodigiosus re- 
moved by these experimental filters, 
has been very nearly one hundred 
per cent. The life history of the 
bacillus prodigiosus is similar to 
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that of the bacillus typhi abdomi- 
nalis, and it was added to the water 
before it was filtered, in order to 
ascertain the efficiency of the filters 
to the removal of typhoid 

rms 

ixperimental filters at the ex- 
periment station of the Massachu- 

State Board of Health during 

vear 1894, removed forty-three 

t. of color and fifty-five per 

cent. of albuminoid ammonia from 
the applied water. 

The Lawrence City filter that has 
been mentioned in the preceding 
pages, which the writer considers 
the representative sand filter of the 
United States, has an area of filter- 
bed of two and one-half acres and 
has been in Ope ration about four 
years. The construction of the fil- 
ter was based upon the results of a 
long series of valuable and elabo- 
rate experiments that were con- 
ducted at the experiment station of 
the Massachusetts State Board of 
Health About two years ago the 
designe r of the filter reeommended 
that it be roofed over, owing to the 
difficulty experienced in scraping 
the filter-bed in winter on account 
of thick ice forming over it, thereby 
reducing its efficiency as well as 
increasing the expense of mainte- 
nance 

COs OF SAND FILTRATION. 

The following estimates were pre- 
pare d vy the writer, and represent 
first-cel: sign and construction. 
They were based upon an average 

ion of 2,000,000 gal- 
lons per acre per twenty-four hours, 
‘ maximum rate of 2,500,000 


Cost per acre of filter-bed $70,000 00 
Cost of construction, per 1,000,- 

000 gallons capacity per 24 

hours 35,000 00 
‘otal cost of filtering 1,000,000 

gallons, including expense of 

operating, interest,deteriora- 

tion, ete 


Filtei heds covered u ith a woode n roo}. 
Cost per acre of filter-bed $43,813 00 
Cost of construction per 1,000,- 
000 gallons capacity per 24 
hours 21,906 00 
Total cost of filtering 1,000,000 
gallons, as above 6 85 
be ls, wot covered. 
Cost per acre of filter-bed $38,829 00 
Cost of construction per 1,000,- 
000 gallons capacity per 24 
hours 19,415 00 
Total cost of filtering 1,000,000 
gallons,as above 6 48 
lter-| , not covered. 
Cost per acre of filter-bed. $31,063 00 
Cost of construction per 1,000,- 
000 gallons capacity per 24 
hours 15,532 00 
lotal cost of filtering 1,000,000 
gallons, as above 5 09 


’ , 
ler beds 


The first three estimates are in- 
tended for filter-plants that could 
be located where the mean temper- 
ature of the coldest month of the 
year is below the freezing point. 
The third estimate takes into con- 
sideration a reserve area to com- 
pensate for ice forming over the fil- 
ter-beds. The fourth and last esti- 
mate is intended for a filter-plant 
that could be located where the 
mean temperature of the coldest 
month of the year is above the 
freezing point None of the esti- 
mates include the cost of sedimen- 
tation basins. 


rtit AMERICAN SYSTEM OF FILTRA- 
TION. 


A filter, of the best type, of the 
American system of filtration, can 
be roughly described as a tight, 
upright cylinder of wood or steel, 
having a bottom, but open at the 
top, containing a bed three or four 
feet deep of finely crushed quartz 
or fine sand, which is placed over 
finely perforated disks that are lo- 
eated at the bottom of the cylinder 
and attached to collecting pipes. 
These perforated disks allow the 
water to pass through them during 
the different operations of work- 
ing the filter; downward while fil- 


tering, and upward during the 








process of washing the filter-bed. 
They prevent the sand or quartz, 
or any foreign substance, from en- 


tering the collecting pipes and 
passing off with the filtered water. 
The cylinder has also an inlet pipe, 
an outlet pipe connected to the col- 
lecting pipes, wash and waste pipes, 
and an adjustable mechanical rake 
or agitator for stirring up the filter- 
bed when it is being washed. 

The filtered water flows on to the 
top of the filter-bed and thence 
down through it, and the perforat- 
ed disks, to the collecting pipes. 
The chemicals are systematically 
added to the unfiltered water, by a 
small pump, before it enters the 
filter. 

The rate of filtration of the Ameri- 
can system of filtration is very high 
in comparison with the rate of filtra- 
tion of sand filters. Consequently, 
a filter-bed of the American system 
has, on account of getting clogged, 
to be washed much more frequently 
than sand filter-beds are scraped. 
A filter-bed can be thoroughly 
washed, however, in about ten 
minutes. The length of a run of 
a filter, or the length of the period 
which elapses between the times 
that a filter-bed is washed, is de- 
pendent upon the condition of the 
water that is being filtered. Dur- 
ing the Providence experiments it 
averaged about seventeen hours. 

Too much time would be required 
to discuss in detail all of the chem- 
icals that have been most frequent- 
ly used in the purification of water, 
and, as within the writer’s experi- 
ence, the use of sulphate of alumina 
has given the best results, it will 
be the only chemical which will be 
discussed hereafter in this paper in 
connection with the American sys- 
tem of filtration. The sulphate of 


alumina is applied to the water, in 
the best practice, in the form of a 
The 


coagulant. coagulant used 
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during the Providence experiments 
was composed of one part of sul- 
phate of alumina dissolved in seven 
parts of water. 

The clogging of the filter-bed is 
due to the gradual accumulation 
upon its top of a luyer consisting of 
aluminic hydrate and matter form- 
erly in suspension in the water 
To this layer the efficiency of the 
filtration is largely due, as it acts 
during filtration as a very fine 
strainer, and in a manner similar 
to that of the slimy layer that has 
been mentioned as forming upon 
the top of a sand-filter bed. When 
the resistance, due to the clogging, 
gets to be too great to allow the 
passage of the water through the 
filter at the desired rate, it is 
essary to wash the filter-bed 

The theory of the American sys- 
tem of filtration, when sulphate of 
alumina has been added to the 
applied water, may be described as 
follows: The alumina causes an 
artificial precipitation. <A portion 
of the alumina is decomposed, 
forming sulphates of other bases 
and a _ flocculent precipitate of 
aluminie hydrate. A portion of it 
also combines directly with the or- 
ganic matter present in the water, 
coagulating the same and thus 
helping to increase the precipita- 
tion. The degree of color of the 
water is also largely reduced by 
the uniting of the precipitated 
aluminic hydrate with the coloring 
matter in the water. A _ sufficient 
quantity of the precipitate having 
been deposited upon the top of 
the filter-bed, it is ready for serv- 
ice. 

The manner in which a filter is 
operated is as follows: At the end 
of a run, or immediately before 
starting the filter, the filter-bed is 
thoroughly washed by forcing up 
through the perforated disks and 
filter-bed a reverse flow of water 
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under pressure, the mechanical 
rake or agitator being operated at 
the same time, which adds materi- 
ally to the efficient cleansing of the 
filter-bed. The water is forced up 
through the bed and the agitator 
kept in motion until the water flow- 
ing from the overflow drain-pipe is 
as clear as it was before it was 
used for washing the filter-bed. 
The hecessary valves are then Oop- 
erated and the unfiltered water to 
which the sulphate oi alumina is 
being added is turned on to the 
filte1 

During the Providence experi- 
ments a very satistactory rate of 
filtration was found to be 128,000,- 
000 gallons per acre per twenty- 
four hours At this rate a filter 


twelve feet in diameter would have 
a capacity of about 332,000 gallons 
per twenty-four hours, and a filter 
twenty-one feet in diameter, about 
1,000,000 gallons per twenty-four 
hours 

The principal features of a first- 
class filter-plant, having a capacity 
of 20,000,000 gallons per twenty- 


four hours, can be roughly outlined 
as follows \ filter-house 250 feet 
long and sixty-four feet wide, con- 
taining a flume about eight feet 


wide, running lengthwise through 
its center, for receiving and taking 
away the filtered water; twenty 
filters, each of 1,000,000 gallons 
capacity, ten ol which are located 
on each side of the flume; the sup- 
ply and wash pipes for bringing 
the water to the filters; the drain 
pipes for removing the dirty water 
during the process of washing the 
filters : the steam pipes tor steriliz- 
ing the filter-beds and heating the 


building ; and all other necessary 
pipes and appurtenances. An en- 
gine and boiler-house sixty feet 
square, containing the boilers for 
supplying the steam ; a pump for 
washing the filters ; an engine for 


driving the shafts in the filter-house, 
which work, by the aid of belting 
the mechanical rakes in the filters 
when they are being washed; an 
automatic chemical pump for add- 
ing the sulphate of alumina co- 
agulant to the water being supplied 
to the filters ; the tanks for mixing 
and holding the coagulant; the 
arm-pump for aiding in the mix- 
ing of the coagulant, and the elec- 
tric lighting and signaling appa- 
ratus, and a shed or small build- 
ing for storing coal and sulphate of 
alumina in bulk. 

The most efficient filter-plants 
that have recently been constructed 
make use of sedimentation tanks, 
as adjuncts to the filters through 
which the water passes before 
it enters the filters. These tanks 
are sometimes built indepen- 
dent of the filters, and some- 
times they are located directly un- 
der the filters, the lower part of the 
cylindrical shell containing the 
filter-bed being arranged and util- 
ized for the purpose. When sedi- 
mentation tanks are used, the sul- 
phate of alumina coagulant is 
added to the water as it flows into 
the tanks. 

It was demonstrated during the 
Providence experiments, that if any 
of the alumina found its way 
through the filter while the proper 
quantity was being added to the 
unfiltered water, that it was such a 
minute quantity that it could not 
be determined by the chemical 
analyses that were made, as the 
amount that was found in the fil- 
tered water was less than the 
amount found in the unfiltered 
water (one of the constituents of 
the unfiltered water being alu- 
mina before the sulphate of alumina 
was added to it.) Many chemical 
analyses have been made in differ- 
ent places, where filter-plants are 
in operation, in order to ascertain 











THE FILTRATION OF WATER. 205 


if any of the applied alumina or 
alum that was being used, passed 
through the filters, and almost in- 
variably the same result is reported; 
namely, that none of the applied 
alumina, or alum, was found in the 
filtered water. 

Objections are sometimes raised 
against the American system of 
filtration, to the effect that it re- 
quires a great deal of care and at- 
tention. ‘There are but few things 
which bring about successful re- 
sults that do not require more or 
less care and attention. The prin- 
cipal details which have to be 
attended to during the operation of 
a large filter-plant are: The mix- 
ing of the coagulant; seeing that 
the proper quantity of coagulant is 
being added to the unfiltered water, 
which is easily done by adjusting 
the automatic chemical pump, 
to the required rate; the operating 
and care of the engine, pumps, 
boilers, and mechanism used for 
working the mechanical rakes dur- 
ing the washing of the filters; the 
opening and closing of the neces- 
sary valves which are made use of 
in washing the filters; the regula- 
tion of the quantity of water being 
supplied to the filters; and, about 
once in six .months (dependent 
upon the character of the water), 
the sterilizing of the filter-beds, 
which is generally done by covering 
them with water, to which should 
be added a small quantity of soda 
ash, and then boiling the water by 
forcing steam into it from the 
boilers. 

It is the opinion of the writer, 
that it does not require any more 
responsibility and attention, and 
possibly not as much, in running 
a large, first-class filter-plant, than 
it does to run an average plant of 
high grade pumping engines of 
the same capacity. 

It was found during the Provi- 


dence experiments that, by the 
American system of filtration, 
there could be removed from the 
unfiltered water 98.6 per cent. of 
the water bacteria; 99.97 per cent. 
of the bacillus prodigiosus, that 
was added to the unfiltered water 
in order to ascertain the efficiency 
of filtration in regard to disease 
germs; 70 per cent. of the albumi- 
noid ammonia, and about 72 per 
cent. of the color. 

The writer received a short time 
ago trustworthy information in 
regard to the bacterial efficiency 
of two large filter-plants that 
have recently been built; one of 
them is 6,000,000 gallons capacity 
and the other of 3,000,000. The 
results derived from eight samples 
of the unfiltered and filtered water 
that were collected on eight differ- 
ent days from the former plant, 
showed an average removal of wa- 
ter bacteria of 97.2 per cent.; and 
the results obtained from samples 
of the unfiltered and filtered water 
that were collected daily for three 
months from the latter plant 
showed an average removal of wa- 
ter bacteria of 97.9 per cent., the 
results of the last two months av- 
eraging 98.0 per cent. 


COST OF THE AMERICAN SYSTEM Ol] 
FILTRATION. 

This estimate was prepared by 
the writer and includes the cost of 
sedimentation tanks. It represents 
first-class design and construction, 
and was based upon an average 
rate of filtration of 128,000,000 
gallons per acre per twenty-four 
hours: 

Cost of construction per 1,000,000 

gallons capacity per 24 hours. $13,500 00 
Total cost of filtering 1,000,000 

gallons, including the expense 

of operating, cost of sulphate 

of alumina at the rate of one 

grain per gallon at $1.75 per 

100 pounds, interest, deterior- 

ation, ete 6 41 
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The above estimate is intend for 
a filter-plant that could be located 
anywhere without regard to the 
mean temperature ol the coldest 
month of the year for a climate 
where the mean tem perature of the 
coldest month of the year is above 
the freezing point, the cost would 
be somewhat less. The writer con- 
sidered one grain of sulphate of 
alumina per gallon in the estimate, 
as 1t may be considered as a fair 
general average of the quantity 
that would be required for a large 
number of differ ntly constituted 
waters; some waters require less 
and some more; six-tenths of a 
grain per gallon was the average 
amount applied during the Provi- 
dence experiments 

Several large and efficient filter- 
plants that have been constructed 
within the last two years did not 
exceed a cost of construction of 
$10,000 per 1,000,000 gallons ca- 
pacity per twenty-four hours. The 
total c st of filtering 1,000,000 gal- 
lons, taking into account these fig- 
ures instead of the $13,500 as given 
above, would be $5.73. 


CONCLUSION 


It will be seen, by comparing the 
estimates of cost which are given 
in this paper, that the cost per 
1,000,000 gallons capacity per 
twenty-four hours of an American 
system of filtration plant, as well 
as the cost of filtering 1,000,000 
gallons, is less than that of a sand 
tiltration plant 

A comparison ol the third esti- 
mate of the cost of a sand filtration 
plant (which is the lowest of the 
first three estimates, and, therefore, 
may be considered conservative ) 
with the estimate of the cost of an 
American system of filtration 
plant—namely, $19,415 and $6.48 
for the former; and $13,500 and 
*6.41 for the latter—shows that 


the cost of construction per 1,000,- 
000 gallons capacity per twenty- 
four hours of a sand filtration 
plant is about forty-four per cent. 
more than that of an American sys- 
tem of filtration plant, and the 
cost of filtering 1,000,000 gallons, 
about one per cent. more. 

l;xperience has shown that the 
percentage of color removed is 
much larger by the American sys- 
tem of filtration than by sand 
filtration. 

The percentage of removal of 
albuminoid ammonia has been 
shown to be larger by the American 
system than by sand filtration. 

The percentage of removal of the 
applied bacillus prodigiosus, which 
represents typhoid fever germs, has 
been shown by experimental filters 
to be about the same for both sys- 
tems. 

As can be seen by the percent- 
ages given in this paper, the aver- 
age percentage of removal of water 
bacteria of the Lawrence City fil- 
ter, during three years, and that of 
an American system plant, during 
two months, Is practically the same. 
The writer is of the opinion, how- 
ever, that it is quite possible to 
build sand filters in this country 
which would be as efficient as the 
best European sand filters, and, al- 
though it may be quite possible 
that American system plants can 
be built which would be equally as 
efficient, the experience in regard 
to building and operating first- 
class plants of the latter system has 
not yet covered a sufficient length 
of time to enable the writer to ex- 
press a positive opinion in this re- 
spect. He will, therefore, assume 
that the best European experience 
tends to show that a sand filter is 
one and one-half per cent. more 
efficient in the removal of water 
bacteria than the American system 
of filtration. If this assumption is 











































correct, does the extra cost of a sand 
filtration plant compensate for its 
one and one-half per cent. increase 
of efficiency in the removal of water 
bacteria? ‘The writer is of the opin- 
ion that, possibly, in some cases, it 
might; but in many cases that it 
would not. 

For instance; a sand filter plant 
having a capacity of 10,000,000 
gallons per twenty-four hours, con- 
sidering, as given above, an in- 
crease in the cost of construction 
of about 44 per cent., and an in- 
crease in the expense of opera- 
ting, etc., of about one per cent., 
would cost $59,000 more than 
an American system plant of the 
same capacity, and the expense of 
operating per annum, etc., would 
be about $256 more. It should be 
remembered, as has _ previously 
been stated, that the figures of 
the cost of construction that have 
been considered in this compari- 
son include the cost of sediment- 
ation basins for the American sys- 
tem plant, but that they do not 
for the sand filtration plant. 

The statement has sometimes 
been made, in regard to the Amer- 


The questions involved in the 
financial management of a munici- 
pal water-works system are often 
very interesting, even though they 
may be somewhat complicated; and 
it is doubtless owing to the difficul- 
ties encountered in the analysis of 
the problem that no generally ac- 
cepted principles of such manage- 
ment have yet been formulated. 
Various methods of procedure have 








* Condensed from annual report of the 
Executive Board of the city of Rochester, 
N. Y., just issued. 
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ican system of filtration, that ‘‘the 
use of alum is injurious to health.”’ 
The writer has already discussed 
this objection quite fully, and it 
is hardly necessary for him to 
state that, in his opinion, there 
need not be any apprehension felt 
in regard to the use of alum or 
sulphate of alumina, if it is done 
in a manner which conforms to the 
latest experimental knowledge and 
practical experience. 

In closing, the writer wishes 
particularly to emphasize the fact, 
that the opinions which he has ex- 
pressed in this paper, in regard to 
the comparative efficiency of Amer- 
ican system of filtration plants 
which are in actual service, have 
been based upon the operation of 
first-class plants that have been 
built in accordance with the most 
advanced knowledge (derived from 
late experimental research) that 
there is upon the subject. The 
writer also wishes to state that his 
Opinions, as above mentioned, do 
not in any manner refer to the 
general run of mechanical filters 
which are in use in the United 
States or elsewhere. 


THE FINANCIAL MANAGEMENT OF WATER-WORKS.* 


By E. Kuichling, Chief Engineer of Wate r- Works, Rochester, N. y 


been adopted in different places, 
but rarely has it happened that 
any one of them received general 
approbation, or was adopted else- 
where, without more or less modi- 
fication. In most cases the exer- 
cise of sound judgment is hampered 
by considerations of expediency, 
and hence temporary or superficial 
plans of financial management are 
in vogue which must, sooner or 
later, be materially amended. 
Much confusion is also caused 
by the careless use of terms in the 
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discussion of the subject, as well 
as in the classification of the va- 
rious items of income or expense. 
That which is treated as a mainte- 
nance r repair account in one city 
will .ofte be harged to construc- 
tion nother place, and in some 
cases the cost will be divided arbi- 
tral between the two accounts 
Again, a distinction is sometimes 
made between the maintenance and 
the re palr accounts, and when re- 
newals or improvements of any 


t of the works are made, a sep- 


te account m 1) be opened. It 1s 


therefore neces ssary to examine the 


al statements relating to the 


ater-works of different cities with 


st care,in order to avoid 
sus error in making compari- 


In dealing with the 


ial expenses or charges against 


a water-works system, the follow- 


tems are to De taken into con- 


The interest on the bonded debt in- 
curred for construction. 

\ yearly payment into a_ sinking 
fu r the ltimate liquidation of the 
hor debt 

\ yearly payment into a fund for the 
peri ‘al renewal of the perishable parts 
( if works 

The yearly operating expenses, in- 

ng ordinary repairs and minor better- 

iverage cost of the usual yearly 
ex nsions or improvements of the dis- 
tr gy systen 
6. A yearly contribution to a fund for 
1e payment of anticipated future exten- 
sions of, or additions to, the supply sys- 
ten 
7. The interest on all capital expended 
for construction over and above the bonded 
8. A profit on the investment in addi- 
ti he preceding items 
In the case of successful private 
yrporations, all of these items are 
aken into account, directly or in- 
; ' 
directly, in fixing the rates charged 
for the service, goods or product, 
and it 1s frequently claimed that 


same practice should be fol- 


lowed in the case of municipal wa- 
ter-works. Careful reflection, how- 
ever, will lead to the conclusion 
that such a course is generally in- 
expedient, for the reason that a 
service undertaken by a commu- 
nity for its own exclusive benefit, 
and through its own government, 
is essentially a co-operative or mu- 
tual enterprise, the product of 
which is expected to be sold at cost 
to the participants; also, because 
it is manifestly absurd to demand 
that one branch of the municipal 
service shall yield a profit in order 
that the work involved in another 
department may ostensibly be per- 
formed for less than its true cost. 

Strictly considered, the expenses 
of each department of the city’s 
government should be tabulated 
separately, and the proper value of 
any service rendered, or materials 
furnished, by one department to 
another, should be duly credited 
and charged in the respective ac- 
counts. By this means alone will 
the real cost of any department, as 
well as the value of any service 
rendered by it, become known; and 
whenever it may be deemed expe- 
dient to make the revenue of such 
departme nt large enough to yield a 
profit or surplus over its legitimate 
expenses, the fact should be dis- 
tinctly announced and the reasons 
therefor intelligently explained. 
Under ordinary conditions, howev- 
er,itseldom happens that a commu- 
nity deems it proper to make an ap- 
preciable profit from any service 
rendered to the citizens, and hence 
this item may at once be elimi- 
nated. 

It is also very unusual for com- 
munities to demand from citizens 
payment for interest on past cash 
expenditures for the construction 
of public works, or to require of 
them annual contributions for the 
creation of a fund which is to be 











expended at some distant future 
time for building prospective new 
works. ‘The principles here in- 
volved are, on the one hand, that 
an udequate benefit has been de- 
rived from past payments, and on 
the other hand, that there is no ob- 
ligation on the present generation 
to provide for remote future de- 
mands. No extended argument in 
support of these two principles ap- 
pears to be necessary, it being un- 
derstood that the future demands 
mentioned relate to entirely new 
works instead of to the proper 
maintenance of the existing ones; 
and hence the sixth and seventh 
items in the foregoing list may 
fairly be omitted. 

With reference to the fifth item, 
which is a provision for the usual 
yearly extensions and improve- 
ments of the system of distribut- 
ing pipes, in order that the serv- 
ice may keep pace with the ordi- 
nary increase of population and 
development of urban territory, it 
may strongly be urged that inas- 
much as such increase is often 
quite variable, no definite limit to 
the annual provision can be as- 
signed, and that the required sums 
for this purpose shall be fixed each 
year in proportion to the necessi- 
ties. By this method the annual 
extensions of the pipe system will 
properly come under the head of 
construction, and be paid for by 
general taxation, as in the past. 
[It must also be borne in mind 
that all such extensions are pre- 
sumed to involve immediate bene- 
fits fully commensurate with the 
outlay, and that the tax on the 
additional valuation of property 
ensuing therefrom will ultimately 
repay the investment. The fifth 
item may, therefore, likewise be 
omitted from the list of charges 
against the works. 

We have accordingly left of the 
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list only the first four items of ex- 
pense, which should fairly be met 
by the revenue derived from the 
works, viz.: ‘The interest on the 
bonded debt, the sinking fund pro- 
vision for the ultimate liquidation 
of said debt, the depreciation fund 
provision for the periodical re- 
newal of the perishable parts of 
the works, and the annual operat- 
ing expenses. Of these, the sec- 
ond and third are frequently com- 
bined into a single item, and may 
form a large or small percentage of 
the total yearly cost, depending 
upon the proportion of the aggre- 
gate amount which is left to poster- 
ity to pay. With regard to the 
first and fourth items, it is obvious 
that they should be paid in full 
by the existing inhabitants, and 
that the financial burden of the 
next generation should not be in- 
creased by any portion of these 
expenses. 

Concerning the provision for 
sinking and depreciation funds, a 
considerable diversity of practice 
is found. In some cities it has 
been assumed that the present gen- 
eration which incurred a certain 
bonded debt for a water-works sys- 
tem, should provide for its pay- 
ment in full, besides leaving an ad- 
equate surplus for the renewal of 
the perishable parts of the system, 
so that the succeeding generation 
will inherit the works entirely free 
from debt and with its perishable 
parts renewed. In other places, 
however, this plan is regarded as 
much too generous, and provision 
is made only for maintaining the 
works in good order, so that pos- 
terity shall not have on its hands 
a worn-out or greatly depreciated 
plant, in addition to the original 
debt. A third plan is for the pres- 
ent generation to provide for the 
payment of so much of the bonded 
debt as relates to the perishable 
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parts of the works, leaving the re- 
mainder to be taken care of by pos- 
terity, and also to provide for the 
proper ma ntenance of the plant so 
as t eave it in good condition. 
Krom the me r data available 
it seems that thi isual practice In 
American cities has been to pro- 
veneral fund which 
. ts maturity, either 
for renewing a part of the works, 
or for paying off a portion of the 


Lore 


bonded debt. but which is not sut- 
ficient for both purposes. ‘The ob- 
ject has been merely to keep the 
finances of the works in tolerable 
equilibrium [rom time to time, so 
as to prevent the present genera- 
undue liabili- 
ties upon its successor, but without 


tion from imposing 
leaving to it very good assets, or 
works from which it will derive 
much benefit except at the expense 
of more or less reconstruction. By 
this plan the works never become 
free from debt, but if they are 
maintained in good order, value 
may be eq ial to the bonded liabil- 
ity ‘his condition is essential to 
solvency, and is accordingly the 
lowest limit in the financial seale 
to which the works should be al- 
lowed to fall 

A somewhat safer plan to follow 
is the third .one indicated above, 
by which provision is made not 
only for the renewal of the perish- 
able parts of the works, but also for 
the extinction of the original cost 
f these parts. The plant will 
thereby be turned over to posterity 
partially paid for and in good con- 
dition, or with the means for put- 
ting it into such condition To 
the extent of their capacity the 
works will then serve the future as 
they lid the past or present, and it 
is therefore proper that the future 
should bear at least the cost of the 
permanent portions as well as the 
subsequent renewals. The burden 


is thus divided between two or 
more generations, each paying a 
reasonable share of the total original 
cost; and at the same time, some 
consideration is expressed for the 
greater expenditures of the future, 
which will assuredly come with in- 
crease of population and the con- 
stant demands for the improve- 
ment of the general welfare. 

[n relation to the ‘‘life’’ of the per- 
ishable parts of a water-works sys- 
tem little definite knowledge is yet 
available. Pipes and their appurte- 
nances may lastfor from 20 to 50 
years, according to circumstances, 
while steam boilers and pumping 
machinery may have to be renewed 
more frequently; but in general it 
may be assumed that, with the 
changes rendered necessary in a 
growing city, by the gradual develop- 
ment of residential into commercial 
districts, the costs involved in main- 
taining a proper standard of effi- 
ciency for the works are practically 
equivalent to a renewal of the per- 
ishable parts of a plant every 30 
years. The same period of time has 
also been generally adopted as the 
duration of the sinking fund for 
liquidating the bonded debt of the 
works; and until better statistics 
have been gathered, we may ac- 
cordingly adopt this limit for the 
maturity of both funds. 

As the gradual formation of a 
fund by a series of annual pay- 
ments is generally understood only 
in a vague manner outside of finan- 
cial circles, a few words on this 
subject may be permitted. Each 
annual payment is to be invested 
so as to yield a good rate of interest, 
which is to be added to the said pay- 
ment or principal every succeed- 
ing year, the interest for such year 
then being computed on the sum. 
We thus have compound interest on 
each of the annual payments, and 
the sum of these payments, with 

















accrued compound interest, consti- 
tutes the fund. Expressed in 
mathematical terms, the annual 
payment (s) which must be made 
during a period of (n) years, 
and which will be invested at com- 
pound interest at the rate of (r) 
per cent., in order to produce a 
certain ultimate principal or sum 
(p), is found from the equation. 


r 
Ss ——$—$—$ - a p 
\ r n | 
0 s 
i ry 100 J I 
Assuming n 30 and r 3, we 
have from this expression : 


s =0.02041 p; or, in other words, 
the annual payment (s) made dur- 
ing a period of 30 years and bear- 
ing compound interest at 3 per 
cent., must be about one-fiftieth, or 
2 per cent., of the ultimate required 
sum (p). In like manner, if com- 
pound interest at 5’2 per cent. 
could be secured on the annual 
payments, the amountof each such 
payment would be 1.872 per cent. 
of thesum (p); and if compound 
interest at 4 per cent. were obtained, 
the annual payments would _be- 
come 1.715 per cent. of said sum. 
In general, therefore, it may be 
said that the yearly charge against 
the works for the production of a 
fund sufficient to pay off the 
original cost of the perishable 
parts, or to renew the same, after a 
period of 30 years, should be about 
2 per cent. of such cost; and if 
both items are considered, the 
yearly charge should be 4 per cent 
of said cost. 

The foregoing analysis of the 
problem thus leads to the conclu- 
sion that the proper annual charges 
or expenses of a municipal water- 
works system should embrace the 
interest on the bonded debt for con- 
struction, a contribution te a thirty- 
year sinking and renewal fund for 
the perishable parts of the plant 
alone, and the operating expenses, 
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including ordinary repairs and bet- 
terments. All extensions and ma- 
terial improvements of the system 
should be regarded as new con- 
struction work, to be paid for by 
general taxation; but a certain per- 
centage of such cost, sufficient to 
furnish the amount necessary for 
renewal, as aforesaid, should be 
charged to the works, since it may 
fairly be presumed that a corre- 
sponding revenue will be derived 
from such extensions. On the other 
hand, the works should not be 
charged with interest on past cash 
payments for extensions, or for a 
sinking fund for the same, or for a 
profit. 

Revenue. — Having considered 
the proper yearly charges or ex- 
penses of a municipal water-works, 
and knowing that the system 
should have a revenue equal in 
amount to such expenses, it next 
becomes of im portance to ascer- 
tain how this revenue should be 
obtained. Obviously the entire 
sum must be paid by the citizens, 
either by assessment upon all taxa- 
ble property, or by assessment upon 
the real estatealone which is served, 
or by direct charge for the quantity 
of water actually or presumably 
used in the premises of each con- 
sumer, or by a combination of these 
charges. The latter method is 
commonly adopted, inasmuch as 
a considerable percentage of the 
water is used fora great variety ol 
general public purposes, and_ its 
value should accordingly be paid 
by a uniformly distributed charge 
upon all taxable property In ad- 
dition to this sum, however, a cer- 
tain proportion of the total yearly 
cost should also be paid by general 
taxation, since a large share of thi 
expense of construction and main- 
tenance is due to the necessary en- 
largement of the capacity of the 
pipes, reservoirs, pumping machin- 
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ery, etc., for the suppression of 
fires, and to provide for the future 
growth of the community. 

[In regard to the proportion of 
the total yearly cost which should 
be paid by general taxation on 
account of the initial enlargement 
of the works for fire, public and 
future purposes, much diversity of 


Opinion exists Some contend that 
this harge sh tuld be borne en- 
tirely the present consumers, 
while others claim that it should 
be paid by assessment upon all 


1 order to make 


taxable propert I 

the water rates as low as possible. 
By the latter class of advocates, a 
sharp distinction is made between 
taxpayers ind water consumers, or, 
as it may otherwise be expressed, 


between the taxable property of a 
munity and the individuals, 
corpo! tions or @ClVvic departments 


whic ynsume the water: and 
they nsist that inasmuch as the 
said cost was incurred for the gen- 
eral pu lic benefit, instead of for 
individuals, all taxable property 
should be issessed therefor unt- 
form|] exactly is in the ease of 
the publ school, fire and police 
services ‘his argument is a very 
strong one, and appears to have 
been generally recognized in one 
form or another, such as the pay- 
ment of a rental for fire hydrants 
to private water supply companies, 
or the payment or a portion of the 


vearly interest account where the 
works are owned by the community. 
It may therefore be assumed that 


public opinion is generally in favor 
of the proposition that some part 
of the early cost of the works 
should be paid by uniform assess- 
ment upon all taxable property 

It is obvious that the provision 


for adi quate fire protection and fu- 
ture growth of the community ma- 
terially increases the cost of con- 
struction over that which would be 
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required to furnish only the quan- 
tity of water needed for domes- 
tic and manufacturing purposes. 
While the aggregate amount of 
water used per year for suppress- 
ing fires may be but a small per- 
centage of the total supply, yet it 
must be delivered in large volume 
during short periods of time and 
without causing appreciable inter- 
ference with all other uses. As a 
consequence, nearly every part of 
the work must have considerably 
greater capacity than is required 
for the service of individual con- 
sumers alone; and the same is man- 
ifestly true when provision is made 
for future growth. A number of 
estimates of the increased cost of 
construction to afford fire protec- 
tion alone have been made by sev- 
eral experienced engineers, from 
which it appears that such increase 
is at least 60 per cent., or that over 
one-third of the entire cost is ex- 
pended for meeting this require- 
ment; and it may also be added that 
a recent analysis of the cost of our 
own works has led to practically 
the same conclusion. 

With reference to the provision 
for future growth of the community, 
the proportional costs of construc- 
tion vary from year to year, as the 
expectations of increase are being 
realized Ordinarily, the main 
features of the water-works of a 
large city are designed so as to re- 
quire no enlargement for a period 
of from 20 to 40 years, during 
which time the population will 
probably be doubled The cost of 
this provision may, in general, be 
taken at fully 30 per cent. of the 
total original expense, or about the 
same as for the fire protection - and 


? 


as it was incurred essentially with 
the purpose of attracting other 
people to become permanent resi- 
dents of the city and increase its 
wealth, the investment partakes of 
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the nature of public speculation. 
In this view of the case, it is pro- 
per that the yearly cost of such in- 
vestment should be borne, in 
part at least, by the entire 
taxable property. By the increase 
of population, however, the yearly 
consumption of water gradually 
becomes larger, and if the price is 
based on the quantity used, the 
annual contribution to the neces- 
sary revenue from general taxation 
will gr idually diminish, and will 
cease entirely in this respect after 
the original provision for future 
growth is exhausted 

[n opposition to this method of 
securing a portion of the revenue, 
it may be urged that the entire 
yearly cost of the said provision 
should be included in the water 
rents, on the ground that the taxa- 
ble property of the community is 
sufficiently burdened with other 
charges previously mentioned. If 
this plan were adopted, the rates 
for the use of the water would nec- 
essarily be very high in the outset, 
but might be reduced from year to 
year as the consumption increases. 
Such a policy is, however, gener- 
ally regarded as unwise in com- 
mercial circles, since great stress is 
laid upon low and unfluctuating 
water rates, whereby a strong in- 
ducement is offered to the estab- 
lishment of new industrial enter- 
prises, which will cause a far more 
rapid increase of the wealth of the 
city than can possibly ensue from 
the slower growth of the residential 
population alone. 

When it is argued in such circles 
that a somewhat higher general tax 
rate must make up the deficiency 
in revenue which results from a 
ow price for the water, the answer 
is promptly given that a moderate 
addition to the general taxes is so 
widely distributed as to be practi- 
cally inappreciable to the great ma- 
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jority of tax-payers, and that the 
increase in the value of real estate, 
due to the presence of such indus- 
tries in the community, abundantly 
compensates the owners thereof 
for their slightly higher taxation; 
whereas, if the same amount were 
to be added in the water rents, the 
burden would fall heavily upon the 
proprietors of industrial establish- 
ments, on whose enterprise the 
prosperity of the public is princi- 
pally dependent. 

There is, however, another excel- 
lent reason for making a division 
of the financial burden between 
persons and property which is not 
often considered. ‘This is the av- 
erage annual saving in the amount 
of fire insurance premiums paid by 
the property-owners, after the in- 
troduction of an efficient system of 
water-works, over that which would 
be required if the city had no pub- 
lic water supply; and as the loss 
by fires is never fully compensated 
by the insurance, there is also the 
average annual saving in such un- 
compensated loss to the community 
in consequence of the operation of 
the water-works. Even a very su- 
perficial investigation of the statis- 
tics relating to insurance and fire 
losses in larg? cities brings to light 
the fact that these two savings are 
of great magnitude, and a close an- 
alysis demonstrates that they are 
often larger than the annual inter- 
est charges on the entire cost of the 
works. Manifestly the benefit thus 
gained applies mainly to property, 
although some advantage also re- 
sults to persons by reason of the 
greater chance for continuous em- 
ployment in a city where fires are 
quickly suppresse d. 

These considerations also lead to 
the further fact that the require- 
ments of modern civilization render 
the development of a large city, and 
the resulting great increase in the 
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value of real estate, impossible with- 
out an adequate system of water 
supply or fire protection. In nearly 
all cases, the appreciation in the 
value of such property, soon after 
the introduction of water-works, 
becomes much larger than the cost 
of the plant, and its market price 
continues to advance steadily with 
the subsequent growth of popula- 


tion This rise in value and the 
reduction in rates of insurance 
and fire loss are clearly benefits 
which accrue only to property, as 


opposed to persons or water con- 
sumers, and it therefore follows 
that an equitable division of the 
yearly charges should be made be- 
tween these two elements. 

While much more might be said 
upon the question, it seems to be 
generally conceded that the water 
rates of a large city should be as 


low as possible, and that a consid- 


eral le p oportion o! the annual ex- 
penses of the works should be paid 


by ceneral taxation. From the 
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foregoing we have seen that, on 
an average, fully one-third of the 
yearly interest on the bonded debt 
fora future water supply is incurred 
for fire protection, and about the 
same amount for the provision for 
future growth. The whole of the 
former and perhaps about one-half 
of the latter should fairly be paid 
by general taxation, and in addi- 
tion thereto compensation should 
also be allowed at the established 
rates for the water which is used 
for general public purposes ,; the 
remainder of the revenue required 
to pay the annual expenses may 
then be obtained by charges for the 
use of the water by all classes of 
private consumers. Under such 
conditions, and with the under- 
standing that the interest account 
includes an adequate sum for sink- 
ing fund and depreciation, the 
works may be regarded as conduct- 
ed on proper business principles, 
without discrimination in favor of 
either tax-payer or consumer. 


COST OF TRACK CONSTRUCTION ON PAVED STREETS. 


When the Denver Consolidated Tramway ( ompany decided upon the 


reconstruction of its tracks, the consulting engineer for the company, 
John A. Beeler, prepared specifications for a number of methods of con- 
struction which, with the estimates of the cost, were submitted to the di- 
rectors he estimates of cost are per mile of single track including 
pavement 7 ft. 6 in. wide. Illustrations of the different methods, with 
estimate oO! cost, are given below: 
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TRACK CONSTRUCTION ON PAVED 





COST OF STREETS. 

Section A. 72-lb. rail—plastic bonds—hewn red spruce ties, 24 in. 
center to center—hydraulic concrete foundation 6 in. deep under ties and 
between ties—basalt block pavement, $26,940. 
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Section B. 72-lb. rail—plastic bonds—hewn red spruce ties—gravel 
foundation 9 in. deep under ties—hydraulic cement concrete 6 in. deep 
under blocks between ties, and at ends of ties—basalt block pavement, 
$23,000. 

Same section with gravel under and between ties and hydraulic ce- 
ment concrete under blocks at ends of ties only, $21,570. 

BB 


a coal —— 4 — ——-—: os 
| 
| /, | | /ff I 





, | 
/ 
ay if . P, /f-—y-—— ) 
/, —— = 
- | soma oa rats aan | we sa ao 
Ui; arte Taeale 
jf / /\ P 





LS EE Se Sa ae 




















Wy, / 

y 7 1 
v/ , / 

Wy 

a ad FI 
ae] ~ kal , ; 
tex bi Sa SS 1 / | 

ed . orncresr a /e 4 XS X rr — cre 1/ 
AZ wae SOA EDS DS O9> PIES VS VOI DSSS oa. ; ) 
rag 8 ego aun oA Sor ee @/ or Crashed sores BN ’ 
4! a x EOATRE A nee SNR 225° 2H! fe maps hag 1D boxe ak oN | 

Section BB. 2-Ib. rail—plastic bonds—creosoted ties, 4 in. x 8 in 

x 6 ft. 24 in. iaiie to center—gravel 9 in. deep under ties and between ’ 
ties—hydraulic cement concrete foundation for pavement 6 in. deep be- 


yond the ends of ties—basalt block pavement, $21,500. 














Ss te mind 





Similar to Section D. 72-lb. rail—plastic bonds—hewn red spruce 





a aa = 


2 eS 


Se 
~ — 
page a 


5 airline 


» 
~ 


= Se 


acetates # 


Neat ne 


~ 


aces aes 


~ 














216 MUNICIPAL ENGINEERING. 


ties, 24 in. center to center—hydraulic cement concrete 6 in. deep un- 


der ties—asphalt pavement with basalt block toothing (instead of steel 
flange as shown), $24,700 




















72-lb. rail—plastic bonds—creosoted ties 4 in. x 8 in. x 


6 ft., 24 in. center to center—hydraulic cement concrete foundation 
under ties and at ends of ties—1l-in. sand cushion tamped under ties— 
gravel between ties—basalt block pavement, $24,130. 
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Fa Section G. 72-lb. rail—plastic bonds—four creosoted ties, 5 in. x 8 
in. x DO ft. 6 in., and four tile rods to each rail—VPortland cement con- 


crete under rails—asphalt pavement with stone toothing, $25,360 
A 
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Section H. 72 lb. rail—plastic bonds—creosoted ties, 4 in. x 8 in. 
x 5 ft. 6 in., 24 in. center to center—hydraulic cement concrete 6 in. 





deep under ties—asphalt pavement with stone toothing, $23,950. 
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Section J. 72-lb. rail—plastic bonds—all concrete construction— 
Portland cement concrete stringers under rails—tie rods 5 ft. apart- 


asphalt pavement with stone block toothing, $25,750. 











Section K. 72-lb. rail—plastic bonds—four creosoted ties, 4 in. x 8 
in. x 6 ft., and four tie rods to each rail—Portland cement concrete 
strips under rails—asphalt pavement with stone block toothing, $25,300 
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Section L. 72-lb. rail—plastic bonds—hewn red spruce ties, 6 in. x 
8 in. x 7 ft., 36 in. center to center—tie rods 6 ft. apart—hydraulic ce- 
ment concrete foundations 6 in. deep under ties—Portland cement con 
crete under rail between ties—asphalt pavement with stone block tooth 
ing, $25,340. 
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Section M i2-\b rail—plastic bonds—creosoted ties, 5 in 


x 8 in. x 


) 16. © 4 in. center to center—hydraulic cement concrete founda- 
tion 6 leep under ties and under pavement beyond ends of ties— 
con tween ties—l-in. sand cushion tamped under ties—basalt 


;' . 
block pavement, $26,280 


WATER 
Experiments for determining the 
amount of evaporation from the 
water surface of Mt. Hope reservoir 
at Rochester, N. Y., have been con- 
ducted since 1891, and the methods 
follows l are pre sented by Mr. Emil 


Kuichling, the chief engineer of 
the Rochester water-works, as fol- 
lows 

lhe apparatus consists essentially 
of small timber raft, or floating 
platform, and two indurated fiber 
tubs ut 15 inches in diameter 
and 5.7 deep, in each of 
which an accurately measured vol- 
ume water taken directly from 
the reservoir is placed During 
the p season one of these tubs 
is freely exposed on the raft, while 


the other is floated ina large square 
opening 1n the middle of the raft 


and held in place by cords. The 
deep timbers which surround this 
central opening § aré almost fully 
submerged, and thus prevent any 


yn of the inclosed 
At the end of every 
four hours the water left in 
irefully measured, and 


appre iable agitati 
water and tub 
twenty- 


each tub is « 


EVAPORATION 


EXPERIMENTS. 


the tubs are then refilled with fresh 
In case of rainfall the depth 
of the precipitation is determined 
from a 9-inch rain gauge immedi- 
ately after its cessation, and proper 
allowance therefor is made in com- 
puting the loss by evaporation. 
The thus obtained for 
several years showed the loss which 
occurred from April to November, 
and also allowed a comparison to 
between the results from 
the exposed and the floating tub. 
[It was, however, desirable to ascer- 
tain during the winter 
months as well, and in November, 
1895, the apparatus was slightly 
modified for cold weather use by 
placing a 13-inch tub within one 
of somewhat larger diameter, so as 
small annular 
the outside of the former 
and also a space under its bottom. 
A flanged collar placed around the 
top of the inner tub prevents snow 


water 


reco rds 


be made 


the loss 


to leave a space 


around 


or rain from entering the spaces 


mentioned, and also checks any 


appreciable circulation of air there- 
in. The inner tub can accordingly 























be lifted out from the other one at 
any time when the latter may be 
frozen firmly into the ice. 

To prevent the inner tub fiom 
being burst or damaged by the 
freezing of the contained water, a 
solid wooden cone, about 5 inches 
in diameter at the base and 5% 
inches high, loaded with lead so 
as to sink, was placed upright in 
the middle of the tub for the pur- 
pose of allowing the ice to rise upon 
its surface while in process of form- 
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ing. By this simple expedient and 
the greasing of the sides, all injury 
to the tubs was obviated. The de- 
termintion of the loss by evaporation 
is made by periodically weighing the 
inner tub with its contents upon a 
sensitive platform scale, due allow- 
ance being made in the computa- 
tions for the slight reduction of 
area of water or ice surface caused 
by the projecting part of the wooden 
cone, as well as for rain and snow 
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[By Charles Carroll Brown, M. Am, Soc. C. E., for MUNICIPAL ENGINEERING. 


HOW TO RAISE CAPITAL FOR WATER- 
WORKS. 

Will you kindly give me any informa- 
tion you may have (1) as to the best man- 
ner in which to raise the capital necessary 
to start a small water-works? (2) What 
are the laws governing incorporation, is- 
suingof bonds, ete.? (3) Are bonds of small 
water-works considered a safe investment? 
The outlay is to be about $20,000. 

E. L. G., Baltimore, Md. 


1. For a small system of works, 
it is frequently possible to interest 
private capital directly, if a contract 
with the city or village for fire pro- 
tection and contracts from a suf- 
ficient number of consumers can 
be obtained beforehand, or are rea- 
sonably certain. It will probably 
be easiest to manage the financial 
operations if a company is formed 
with a sufficient amount of capital 
stock authorized to handle the 
business, and authority to issue a 
limited amount of bonds. If the 
local business men are interested 
in the establishment of the works 
a fair share of the stock or bonds, 
or both, can be placed with them. 
There are many water-works con- 
tractors who will take part or all of 
their pay in the securities of the 
company if they are satisfied with 





them, or who have connections 
through which they can place the 
securities. For a small works the 
nearer home the money can be 
raised, and the closer the stock and 
bond holders are interested in the 
development of the plant, the better 
will be the results. 

2. The laws governing incor- 
poration vary much in the differ- 
ent states. If the company is lo- 
cal it should be incorporated in its 
own state. 

3. The security of water-works 


investments varies, as does that of 


any other class of investments, 
with the honesty and ability of the 
management, the nature and per- 
manency of its contracts, its abil- 


ity to collect its debts, ete If the 


company has a franchise, which 
gives it valuable rights, and has a 
contract with the city or village, 
which ean be enforced, which will 
raise sufficient money to pay all, 
or nearly all, the interest on the 
bonds, and which can be assigned 
for that purpose, the bonds can be 
placed readily at, or not far from, 
par. Every doubt thrown on the 


legality of any procedure, or the 


validity of any contract, rapidly 
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diminishes the value of the invest- 
ment and makes the placing of the 
securities more difficult. Too many 
small towns give their franchises 
directly, or indirectly, to persons 
from outside, whose only purpose 
is to secure a valuable plece Of pa- 
per, which can be traded with. 
The franchise is then liable to be- 


come th 


ff unscrupulous 
parties, whose only purpose Is, 1n 
their turn, to get s much money 
for as little work as possible, find- 


ing their opportunity in the igno- 
rance of the ordinary council, or 
board of trustees on such matters, 
and 1n the rel tance Ol such bod- 
les ( expend a little money for 


honest and expt rt engineering, 


and legal assistance in preparing 


the franchise and contract, inspect- 
ing the construction of works, and 
testing their compliance with the 
terms of the agreements. ‘The ex- 
perience Ol one town seems to 


have little effect upon other towns, 
doubtless because the American 
method of city government, by fre- 
quent changes in all departments 
of the town rvovernment, keeps a 
new supply of ignorance of munic- 
ipal affairs always on hand. 


FIRE HYDRANT RENTALS IN AMER- 
ICAN CITIES 


Our board water-works' trustees 
would like some information in regard to 
the price per fire hydrant from different 
towns and cities, both private and munici- 
pal plans, paid per year L. C.. Fox, 

Sunt. Wert. O.. Water- Works 


Some data on this question were 


published in the January, Febru- 
ary, April and August numbers and 
we have some more for future pub- 


lication rom all these data, 
which were collected by MuNIcIPAI 
ENGINEERING for the year 1895, 
from water companies in reply 
to a sper ial inquiry, the following 
have been selected as bearing upon 


the question, and have been ar- 
ranged in tabular form. 

The cities in the table have been 
arranged in the order of the num- 
ber of hydrants, and vary in popu- 
lation from Milwaukee with 250,- 
000 to Hyde Park, Mass., with 
10,000. Thirty-three of the cities 
have private water companies and 
twenty-two of them have municipal 
ownership. In a few instances the 
payment by the city to the water 
company or water department is a 
lump sum instead of depending 
upon the number of hydrants, in 
which cases it usually includes all 
the water used for public purposes 
Assuming, as approximately cor- 
rect, that the rental per hydrant can 
be determined by dividing the lump 
sum by the number of hydrants, 
and determining the average hy- 
drant rental for those places which 
report several rates, we can deter- 
mine the average hydrant rental 
for the cities given in the table. 
We thus determine the average for 
the 33 private works to be $47 a 
year and for the 22 vublie works to 
be $31 a year. In the case of the 
municipal works there is a slight 
indication that the rental per hy- 
drant increases for the smaller 
places, but in the case of private 
ownership there is no such tend- 
ency visible. The averages may, 
therefore, be applied to cities of all 
sizes without discrimination. The 
difference in favor of the city on 
account of municipal ownership is 
very marked. There are many 
factors which bring this about. 
Perhaps the most important is the 
distribution of the dividends to the 
consumers in the shape of reduced 
water rates, in the case of munici- 
pal ownership. Many cities do not 
keep their accounts in such shape 
that the portion of revenues directly 
chargeable to hydrant rentals can 
be determined. Only the twenty- 
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TABLE OF CHARGES FOR FIRE SERVICE. 


Crt. 


Denver, Col. 

Milw’kee, Wis 
Providence,R.! 
Rochester, N.Y 


Omaha, Neb. 


Lowell, Mass 
Pawtucket R. I. 
Syracuse, N.Y. 


Springf’d, Mass 
Newton, Mass.. 
Johnstown, Pa 
Hartford, Conn 
Maneh'st’r.N H 
Des Moines, la 


Elizabeth. N.J. 
Mem phis,Tenp 
Birm'gham, A! 
Utica, N. Y 


Concord, N. H. 


Nashau, N. H. 
Ft. Worth, Tex 


Pittsfield, Mass 
Northhamp’on, 
Mass.. 


Waco, Tex. 

Woonsocket, 
R. I 

Elmira, N. Y. 


Akron, Ohio. 
Kingston, N.Y. 
Montgomery, 
Ala. 
Oshkosh, Wis 


Dubuque. Ia. 
Topeka, Kan. 


Burlington. Vt 
Chicopee. Mass 
Quincy, Lil 


Hyde Park, 
Mass “ 
Cedar Rapids, 
Iowa. my 
Newburyport, 
Mass. 
Eau Claire, Wis 
Clinton, Mass.. 
Hastings. Neb 
L’v’worth, Kan 
Newark, Ohio 


Streator, I]. 
Kaen. City, Kan. 
Ottum wa, Iowa 
Plainfield.N. J. 
Alpena, Mich 


Mabanoy. Pa 
Schn’ct’dy,N.Y 
Columbus, Ga.. 
Lexingtor, Ky. 
Elkhart, Ind. 


Atchison, Kan. 
Superior, Wis. 


| 
| 
| 


Ownership. 
Population. 


Private) 150,000 
(ity | 250.000 
City 157,000 
City |166,000 


Private) 140,000 


City | 90 000 
City | 65,000 
City /|120,000 


City | 52000 
City | 28.000 
Private) 35,000 
City | 60.000 
City | 55.000 
Private! 65,000 
Private! 40,000 
Private! 80.00 
Private, 50,000 
Private 44,000 
City 17,000 


Private 25,000 
City 35,000 


City 21,000 


City 17,000 


Private 25,010 


City 28,000 
Private 35,000 


Private 35,000 
City 23,000 


Private 30,000 
Private 28,000 


Private 40 000 
Private 38.000 


City 17,000 
City | 17,000 
Private 40,000 


.|Private 10,000 


Private 22.000 


City 14.700 
Private) 18,000 
City 11.500 
City 12.000 
Private 23,900 
Private, 17,000 


Private 16,000 
Private 42.000 
Private 20,000 
Private 20 000 


. Private, 13,000 


Private 14.500 

City | 20.000 
Private 380.000 
Private, 28,000 
Private) 15,000 


Private) 15.000 
Private! 25.000 


—) 


296 


265 


40 


30 


| Miles of pipe. 


hydrants 


489 
346 


929 


332 


250 


863 


123 
320 
195 
142 
198 


42 
188 
142 
2638 


155 


100 
650 


Hydrant rent- 
al, per year 


$35 

20 

30 
100.000 ior 
all public 
purposes. 

4 

10 6 

60 5 

12 

20 

40.000 for 
all. 

20 

20 

37 50 

20 

25 

350 per 
mile. 

25 

80 to 50 

5D 

24.000 for 

all, 1890 

6,000 for 
all. 

30 

100.) 

50. 


30. 


2,000 for 
all public 
purposes 
10, $35 and 
BO. 
380 
13.000 for 
all public 
purposes. 
10. 
0. 


55. 
20,500 for 
all public 
purposes 
0, 
16.66 and 
150. 


20 

20 

9,000 for 
all city 


purposes. 
81. 
50 


40, 
54 and $44. 
30 
60 


0} 
404 
10 
104 
80 and 75 
0 
75, 50 and 
10 
60 
50 


two given in the table can be 
selected from the large number of 
cities whose data in general are at 
hand. Some of these cities would 
tend to increase the average hydrant 
rental, but more would tend to de- 
crease it. There has been no selec- 
tion of cities. All from which the 
data desired could be obtained have 
been given. 
METER RATES FOR WATER IN DE 
TROIT. 

Please state correct meter rates of De- 
troit. 1. M. Case, 

Gren. Supt. Water- Works, Detroit, Mic] 

In Mr. Dabney H. Maury’s com- 
pilation of water rates of various 
cities, on page 134 of the sep- 
tember number of MunicipaL En- 
GINEERING, the old rates of Detroit. 
were given. Beginning with July 
1, 1897, a new schedule went into 
force, and the statement on page 
134 should now read: Minimum 
meter rates, 50 cents a month, or $6 
a year; first 5,000 gallons, 10 cents 
per 1,000; next, 10,000 gallons, 5 
cents, all over 15,000, 1% 
The rates are charged up monthly 


cents 


WATER RATES BASED ON 
POWER OF ENGINE 

Do you know ofany rule by which a man 
not an engineer can tell what horse power 
is used in running an engine, and what 
amount of water will be consumed per 
horse power per hour? Our water rate is 
per horse power for ten hour’s run 

J.J. Davenpo 


S. Dakota) Water C 


HORS] 


President Sturgis 

The horse power actually de- 
veloped in the cylinders of an en- 
gine car only be determined with 
any degree of accuracy from indi- 
diagrams and number of 
strokes. It is a difficult and labori- 
ous operation to obtain the exact 
horse power developed in an engine 
running with variable load. For 
the purposes of assessing the water 
rate it should be sufficient to esti- 
mate the amount of water used on 
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222 MUNICIPAL ENGINEERING. 


the basis of the rated horse power 
of the engine. As stated in this de- 
partment on page 35 of the July 
number, the ordinary rule for rat- 
ing boilers and engines is 30 
pounds of water, evaporated, per 
horse power per hour. A ten-horse 
power ¢ ngine would use 36 gallons 
an hour. If the engine is of an 
economical design, it will use less 


than this amount, but allowance for 
water used in other ways about the 
machinery, and for leakage of wa- 
ter and steam, including time when 
engine is not actually running, will 
make this estimate fair. Also, if 
the engine is not running at its 


By J. W. Howard, B. L.,C. E. 


TYPHOID FEVER CAUSED MORE BY 
IMPURE WATER THAN UNCLEAN 
STREETS 
Is typhoid fever in our cities caused 

more by bad water than by the failure to 

properly clean the streets and alleys ? 
R. W. Grover, Albany, N. Y. 

A careful examination of statis- 
tics from various cities in Europe 
and America indicate clearly that 
an impure watel supply is the 
rreatest known cause of typhoid 
lever U'nelean streets and dirty 
alleys may generate some cases of 
typhoid fever, but the disease germs 
which are developed and spread by 
means of such streets and alleys 


are those of other diseases almost 
as mus h to bi dreaded as typhoid 
level Che most recent example 


of the great and immediate decrease 
in deaths from typhoid fever, and 
of the disease itself, is found in 
Jersey City, N. J. That city was 
using water from the Passaic river, 
until during the last part of 1895, 
when arrangements were complet- 
ed by which pure water from the 
mountains at Pequannock was 
mixed with the impure Passaic 
water by pumping less of the Pas- 


saic and introducing an increasing 


rated capacity the amount of water 
will be less, but if it is running 
above its rated capacity the amount 
will be greater. Also, if the engine 
is not in good repair, or is not well 
designed, the amount of water used 
and lost by leakage will be in- 
creased. On the whole, therefore, 
the best that can be done, practi- 
cally, under your water rate is to 
estimate the water used at30 pounds 
per rated horse power of engine per 
hour run. A meter would make 
known the exact amount of water 
used, and would be the best solu- 
ion of your difficulty. 
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amount of the pure water into the 
same acqueduct which supplied 
that city. During January, 1896, 
the proportions of pure and impure 
water mixed were 28 and 72 per 
cent. respectively, resulting in 28 
deaths during that month. During 
February, the proportions were, 40 
pure, 60 impure, deaths 30; March, 
{3 pure, 57 impure, deaths 16; 
April, 58 per cent. pure with 42 
per cent. impure water reduced the 
1umber of deaths to 9 during that 
month. During May of the same 
year 50 per cent. pure with 50 per 
cent. impure caused 6 deaths; June, 
80 per cent. pure, 20 per cent. im- 
pure, 7 deaths; July, SO per cent. 
pure, 20 per cent. impure, 3 deaths; 
August, 76 per cent. pure, 24 per 
cent. impure, 3 deaths; September, 
70 per cent. pure, 50 per cent. im- 
pure, 3 deaths; October, 89 per 
cent. pure, 11 impure, 4 deaths; 
November, 100 pure with no im- 
pure Passaic water, resulted in but 
one death in that month. Subse- 
quent records in that city show but 
little trouble from typhoid fever 
from the pure water now used. 
Newark, N. J., hada similar but 



































more striking experience with this 
fever, up to within about five years, 
when the pure water supply sud- 
denly reduced the number of deaths 
to less than two per cent. suffered 
by that city when it used impure 
river water. 

Chicago is a noted example of 
the terrible scourge of typhoid fe- 
ver due to the sewage flowing into 
the lake and the lake water being 
pumped back into the city for 
drinking and cooking purposes. 
The reports of the health officer 
there show that typhoid fever killed 
more than three per cent. of the 
total persons dying from all causes 
during 1896. It has been pointed 
out that the legal value of the hu- 
man life thus sacrificed in one year 
was $3,750,000. If the medical 
treatment is added, we would have 
a sum exceeding $5,000,000. It is 
no wonder that a drainage canal, 
costing what it may, will be eco- 
nomical in Chicago, if thereby the 
lake water can be freed from ty- 
phoid germs. 

STONES SUITABLE FOR STREET 

PAVING. 

Are Colorado sandstone, Sioux Falls 
granite and Medina sandstone good for 
street paving? Pittsburg Inspector. 

If well selected and properly cut 
they are good for pavements. Maine 
granite is not all good for pave- 
ments. Some of it makes excel- 
lent paving blocks. It is neither 
too brittle nor too soft. It wears 
evenly because its texture is home- 
ogeneous . It can be cut with little 
trouble into uniform blocks. Col- 
orado sandstone, such as is used 
for paving blocks, is one of the 
very few sandstones which are 
hard. The impression is that it is 
very difficult to manufacture from 
Colorado sandstone squarely cut 
blocks wi h even surfaces. Medina 
sandstone can be cut and finished 
into even blocks, but it sometimes 
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lacks hardness. If the cost of 
freight from Maine is considered 
to cities within easy reach of the 
other materials, it is cheaper to use 
the others, even if some make a 
little rougher pavement than the 
Maine granite, or a pavement not 
quite so durable. Durability is a 
question of repairs, and if addi- 
tional blocks can be had at a little 
expense, and if repairs are made 
promptly, softer blocks prove satis- 
factory. 

Full information is not at hand 
concerning Sioux Falls granite, 
further than that it makes an ex- 
cellent finish when crushed and 
spread upon macadam or telford 
roadways. Some reader may be 
able to contribute the desired in- 
formation concerning Sioux Falls 
granite. 

DEATH-RATE OF NEW YORK AND 
LARGE EUROPEAN CITIES. 
Is the death-rate of New York greater 


than that of London, Berlin and Paris? 
Dr. M. A. S., New York. 


It is greater than the three 
cities named, as indicated in the 
following table taken from official 
reports obtained from Europe and 
New York by Municipau Enar- 
NEERING MaGazine. The table 
shows the number of deaths per 
thousand inhabitants per year. It 
can also be regarded as a fair aver- 
age of the last three years: 


Seri... ... 19.6 
Amsterdam 20.0 
London. 90.6 
Rome... 21.2 
Paris.. 99 4 
New York 23.1 
Vienna 24.3 
Munich.. 26.0 
Dublin. 29 3 
St. Petersburg 30.0 


In the interest of good, imper- 
meable pavements and good street 
cleaning, it is pleasing to note that 
the death-rate of New York city, 
since 1891, has steadily improved 
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from 26 to 23 per 1,000 inhabit- 
ants. Through the reform and busi- 


ness-like administration, because 
of the new pavements and the 
consequent cleanliness, about 40,- 
000 people are to-day among the 
living l! New York clty, who 
would have been among the dead, 
if the old high death-rate had been 
maintained by persisting in rough, 
permeable, germ-retaining pave- 
ments, difficult, if not impossible, 
to properly clean 
SAMPLE IMPORTED STONE BLOCK 
PAVEMENT, NEW YORK CITY. 
What is the peculiar pavement of small 
stone blocks laid on West street, near 
Chambers street, New York city, between 
the two lines of tracks, but not where the 
horses nor the wagons travel? The size 
and kind of blocks seem different from the 
others on the street. 


J. P. C., Hoboken, N. J. 

\ little less than a year ago some 
porphyry stone paving blocks were 
imported from Belgium. They were 
laid in the place you refer to on 
West street, but not upon the road- 
way to the right and left of the 
double line street-car tracks. They 
thus did not receive but a fraction 
of the heavy traffic along that street 
bordering the docks. It would have 
been better to have laid them across 
the entire width of the street for a 
shorter distance than the longer 
stretch between the lines of the 
street-car tracks. The blocks are 
made from the hard Belgium rock 
and cut with great precision. The 
size is smaller than the usual granite 
paving blocks used in New York 
C1LYy 

Another sample will probably be 
laid near the entrance to new piers 
24 and 25 on the Hudson river side 
of New York city at the expense of 
the person who received, in July, 
permission from the board of dock 
commissioners to lay a sample of 
experimental porphyry at his own 
cost There is no doubt as to the 


durability of the material and as 
to the excellent finish of the blocks. 
[f laid closely together upon a 
proper concrete foundation they 
will make a durable surface. But 
being imported from Belgium and 
probably subject to duty, we doubt 
if they can compete with material 
which can probably be found equal- 
ly as good in this country. Further 
experiments will be watched with 
much interest. If our best granite 
blocks were a little smaller, and 
made with such exact corners and 
face, excellent results would fol- 
low oa 
USE OF BINDER IN ASPHALT PAVE- 
MENT. 

Is binder ora coarse bituminous concrete 
used in most of the largecities of the east? 
Isit an experiment? Why isit used? I be- 
lieve it is generally used, and makes the 
pavement more durable. 

W. H. Worswick, Spokane, Wash. 

It is not an experiment, and is 
required in almost all cities using 
asphalt pavements in the United 
States, except upon the Pacific 
coast. Its use prevents the asphalt 
wearing surface above it from slip- 
ping upon the concrete foundation 
below the binder. In the case of as- 
phalt pavement laid overoldstone or 
macadam pavements, the binder or 
bituminous concrete laid directly 
upon the old stone or macadam 
fills up depressions and _ gives 
a uniform and slightly elastic sur- 
face, upon which 1/¢ to 2 inches of 
asphalt pavement is laid. Experi- 
ence has shown that for streets re- 
celving pavement tor the first time, 
no safer foundation can be laid 
than hydraulic cement concrete, 
which for heavy traffic is now made 
5 inches thick, because of the 
binder of about 1’¢ inches, which 
is laid upon the concrete, theasphalt 
surface for heavy traffic being 2 
inches. A less thickness of each is 
allowable for streets subjected to 
light traffic. 








EXPANDED METAL IN CONCRETE 
FOUNDATION FOR PAVEMENTS. 
Would expanded metal, or its equivalent, 

be valuable in concrete foundation? _Y. 


s the writer of this question 
does not state in what city, or over 
what class of subsoil he would 
desire to use expanded metal in 
concrete, it is difficult to answer 
with precision whether a physical 
advantage would be gained or not. 
It is evident that he means to imply 
that the concrete would be strength- 
ened by it. This would result if 
the expanded metal, or some strong 
close woven wire web or screen 
were embedded in the concrete, 
preferably near the bottom of the 
lower half, so that its resistance 
would be one of tension. 

The principle of strengthening 
concretes by embedded metal devices 
is not new, and very often success- 
ful. The question of cost would be 
a local one, and whether or not the 
saving in thickness of concrete 
would counterbalance the expense 
of the metal much would depend 
upon the kind of paving material 
—asphalt, granite, brick or wood 
—which is to be laid upon the 
foundation, as to whether or not 
the embedded metal or web would 
be an advantage. If a hard un- 
yielding soil is below the pave- 
ment, and properly consolidated, 
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the use of expanded metal, or its 
equivalent, would be of no advan- 
tage, unless thereby the thickness 
could be very much reduced. 





MATERIAL FOR CURB STONES. 
Does granite make a better curb stone 

for streets than bluestone or sandstone? 

A. C., Omaha, Neb. 
Granite isthe best material from 
which to make curb stones, or what 
are known in some communities as 
edge stones. Many bluestones are 
unfit for curbing; nevertheless, 
with care, it is possible to pick out 
some bluestone and a few kinds of 
sandstone suitable for this use 
The principal cost is generally 
transportation, and this often gov- 
erns the selection of the material 
[t is more difficult to finish certain 
compact sandstones and bluestones 
to the same even surface as granite. 





DIRECTION OF SIDES OF MANHOLE 
COVERS. 

Should square manhole or stop-box coy- 
ers on asphalt paved streets be set diago- 
nally or not? A. E.F 

Upon granite and brick paved 
streets they should be set with the 
edges of the covers parallel to the 
joints of the pavement, but in as- 
phalt pavements it is best to set 
such covers so that the sides are 
diagonal to the line of traffic along 
the street. 
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BY WAY OF COMMENT. 


Compensation AN interesting table of 
of Engineers. the rates of compensa- 
tion fixed for the ordinary grades of 
engineering work is given in the 
Question Department in this num- 
ber of MunicrpAL ENGINEERING. 


There is a difference between the 


terms ‘‘compensation of engineers”’ 
and ‘‘compensation for engineering 
works,’’ which the general public is 


not usually able to see, not being 
well informed as to the desirability 
of having engineers to do engineer- 
ing work, and measuring the value 
of engineers’ services by the low 
standard set by non-professional 
men, and by some unprofessional 
engineers: ‘This ignorance on the 
part of the public can only be re- 
moved by education, and engineers, 
by some sort of organization, can 
do mo! n this line than anyone 
else .1orno one ¢ lse is so directly 
interested. The purpose of the or- 
ganization should really be to raise 
the ethical standard of the mem- 
bers of the profession, and make 
authoritative statement of it, the 
matter of proper compensation be- 
ing rather a matter of discussion 
and general agreement than one re- 
quiring a fixed standard of prices. 
There are at least two grades of 
work included in the engineer’s 
field, one the mechanical part, 
f the 


work of surveying, draughting and 


which may include most < 


computation, and is allied to the 
work of a trade; and the other the 
investigations, designs, combina- 
tions, etc., which may be termed 


strictly professional 


When a man has developed into 
the strictly professional class, he 
should have moved out of the dif- 
ficulties under consideration, and, 
except where there are low ideas of 
professional conduct among engi- 
neers themselves, he has left most 
of them behind. However, most 
of the work done by the engineer 
in ordinary practice is in the lower 
grade, there being enough of the 
higher property to place the work 
in the hands of the trained engi- 
neer, but so much of the lower that 
many untrained men believe they 
can do the work, and that the pub- 
lic generally believe almost any 
one can do it who can do the me- 
chanical part of it. Thisis the field 
which is now so full of weeds and 
for the clearing up of which there 
is so much need of organization. 
[t is difficult to induce the Ameri- 
can Society to move in the matter, 
because so many ofits leadersare not 
personally affected, and possibly for 
otier reasons no more satisfactory 
The ordinary local or state associa- 
tion of surveyors or engineers is too 
likely to lose sight of the higher 
and more important aims and to 
reduce its organization to the level 
of a trades-union. Some society 
with the proper admixture of ma- 
terial will yet treat the subject in 
an adequate manner, and give an 
impetus to the movement that will 
do much to lift the ordinary prac- 
ticing engineer out of his present 
low estate. Two or three of the 
state associations now have the 
matter under serious consideration. 



































noite Two interesting pa- 

pers upon the use of 
water meters were read at the re- 
cent meeting of the New England 
Water-Works Association which 
present a few points worthy of 
emphasis. The works at Atlantic 
City, N. J., had very nearly reached 
their capacity when the city as- 
sumed control of them, and it was 
determined to try the effect of met- 
ers before proceeding with the en- 
largement. Although many serv- 
ices yet remain unmetered, and 
the number of services has been 
increased nearly 20 per cent., the 
saving in coal has been a gross ton 
a day, and the pressure has been 
materially increased in many 
places. The latter is partly due 
to new connecting mains which 
have been laid. The saving in 
coal, from what it would have 
been without meters with the in- 
creased number of services, pays 
the interest on the cost of the met- 
ers and their maintenance. ‘The 
principal sources of waste have 
been found to be hopper closets 
and unmetered beer-pumps. The 
meters tend to diminish the re- 
ceipts, but the reduction in con- 
sumption offsets this. The city 
owns the meters and will extend 
them to all taps. The rates are 12 
cents a 1,000 gallons. The city is 
following the general tendency at 
this time and will charge city 
funds with a sum for public pur- 
poses. A definite favorable report 
upon the use of meters, with fig- 
ures showing details, such as this, 
offsets many unfavorable reports 


WATER METERS. 


based upon false sentimental 
grounds, such as the one from 
Savannah, Ga., noted in the last 
number. 

The other paper on the use of 
meters on a factory fire supply 
concludes that they are not advisa- 
ble unless there is no other possi- 
ble way of detecting waste or steal- 
ing, because the loss of pressure 
amounts to a large proportion of 
the head, in some four-inch meters 
being as high as forty pounds, and 
if the moving parts stick the fric- 
tion loss is seriously increased. 
lf meters must be used, one of the 
current type is recommended, as 
the loss of head is less than in dise 
and piston meters, and they should 
be placed on by-passes with gates 
in the straightway connections 
which can be opened readily 1] 
necessary. 


Buffalo Water Under the present or- 
aes. dinances it is understood 
that nearly all the revenues of the 
Water Department are derived 
from the water consumers. The 
annual reports of the department 
do not give all the items of dis- 
bursements and presumably do not 
give a similar amount of receipts 
from some source or other This 
defect in the reports was discussed 
on page 173 of the March number, 
1897. Sofar as the report for 1895 
states, for example, the total re- 
ceipts for the year were $642,025, 
of which $29,307 was from the city 
There was a deficiency on January 
1. 1896, of $250,499, which must 


be met by drafts on some city fund. 
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This deficiency was increased about 
$135,000 during the year 1896. 
The amount paid by the city is out 
of all proportion to the amount it 
should pay, and the entire defi- 
cienc% should be met from city 
funds It is now proposed to 
amend the city ordinances so that 
the ¢ 1ty will pay about one-third of 
the expenses of the department. 
This will certainly be no more than 
the city’s share, and careful com- 
putation on lines similar to those 
Irequt ntly discussed in these col- 
umns may show that the propor- 
tion is too small One-third of the 
ostensible receipts for 1895 would 
amount to $214,000, which, when 
the deficiency for the year and the 
city payment are provided for, 
would leave about $50,000 surplus. 
This will not give much opportu- 
nity for reduction of water rates, 
but will prevent the increase in 
rates which is inevitable under the 
present management. What effect 
the unreported receipts and dis- 
bursements would have on this 


computation can not be conject- 


American Society \n attractive pro- 
of Municipal 

Improvements. gramme has been ar- 
ranged for the meeting of the 
American Society of Municipal Im- 
provements, which seems to be a 
mixture of work and 
recreation \ full day of work is 
provided for Tuesday, and there is 
plenty of material on the programme 
for profitable sessions on the morn- 


igs of Wednesday, Thursday and 


Friday The Exposition will be 


visited Wednesday afternoon and 
evening, and Belle Meade on Thurs- 
day afternoon, the usual banquet 
occurring Thursday evening. The 
good programme, the special at- 
tractions and the low rates to Nash- 
ville, should induce a large attend- 
ance and a successful meeting. 

Berlin Sewage The system of sewage 
— irrigation in use at Ber- 
lin, Germany, has been so great a 
success that many wonder why it 
can not be as successful every- 
where. ‘The reason is not difficult 
to find. The soil on the Berlin 
sewage farm is a light-colored sand 
of very uniform size, somewhat 
smaller than the sand in use gener- 
ally for water filtration. When 
there has been sufficient growth of 
vegetation to produce a light cover- 
ing of loam, the general character 
of the soil is changed but little. 
The soil before the sewage irriga- 
tion is begun can support but little 
vegetation, and there was almost 
nothing on the farm before its use 
for the present purpose but a sparse 
growth of pine timber and a little 
grass. No special preparation of 
the beds is necessary, therefore, 
aside from laying the effluentdrains, 
grading the beds slightly to place 
the flow of sewage over the surface 
inder complete control, throwing 
up the divisions between beds and 
preparing the trenches to distribute 
the sewage to the beds. Nearly all 
of the structures are of a primitive 
and temporary nature, but they 
answer their purpose quite as well 


as more elaborate structures, are 













































less expensive in first cost, and 
probably but little more expensive 
to maintain. The average cost of 
preparing the land for use is re- 
ported to be about $125 an acre and 
the cost of the land about $200 an 
acre, making the total cost about 
$325 an acre. 
anon» The mayor of Chicago 
Streets. . 

has returned from a trip 
to eastern cities, including New 
York, and has found that it is pos- 
sible for the largest cities to have 
well-constructed streets and to have 
them kept clean. He comes home 
with the determination to secure 
proper construction. New York 
methods of street cleaning are 
also to be tried. It must be com- 
forting to Chicago citizens to see 
that their officials are finally dis- 
covering facts which have been 
well known for so long in neigh- 
boring cities. It is the first step 
towards a realization in their own 
city of the conditions which have 
existed to a greater or less extent 
in many neighboring cities. Good 
work and economical administra- 
tion can only be secured if the de- 
partments of street construction 
and street cleaning are removed as 
far as possible from politics. Clean 
streets were not secured in New 
York until a non-partisan chief 
with full power was secured. 

The civil service cause in Chi- 
cago is being pushed forward un- 
der many difficulties and discour- 
agements, on account of the posi- 


tive antagonism of nearly all of 
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the office-holding class and the in- 
difference or lukewarm support 
of mostof the citizens. As a con- 
sequence the enforcement of the 
law is not complete, and many of 
the results are unsatisfactory. The 
failures are, therefore, not to be 
attributed to the new system, but 
to the strong efforts to neutralize 
its effects by partial or wrongly di 
rected enforcement. A permanent 
good effect upon the character 
and condition of the streets of the 
city can only be secured by a com- 
plete application of the civil serv- 
ice laws to the departments, and a 
complete divorcement from poli- 
tics. Occasionally, a strong polit- 
ical ‘‘ boss,’’ with the proper turn 
of mind, has been able to put 
these departments into excellent 
condition, but they have fallen 
back into the old ruts on his re- 
moval from control, and the result 
has been obtained by an excessive 
expenditure of money. Good work 
must be paid for, but too high a 
price can be paid for it. It r 
mains to be seen whether Chica- 
go’s mayor will adopt the plan of 
‘‘Boss’’ Shepard, for example, 
with fair chances of failure, or 
will attempt to place the depart 
ments on a permanent non-parti- 


san basis 


Progress on The two members of 
Cincinnati 

Water-Works. the last expert comm1s- 
sion residing outside of Cincinnati 
have been retained as consulting 
engineers on the construction of 


the new water-works. In conjunc- 
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tion with the chief engineer of the 
water-works, G. Bouscaren, they 
have reported in favor of locating 
the intake for the new supply near 
the Kentucky side of the river, the 
pumping station being located on 
the Ohio side, opposite. This will 
require a tunnel eight- feet in dia- 
meter and about 1,400 feet long, 


through bed-rock 


A group of four 
30,000,000-gallon pumping engines 
is contemplated ultimately. 

The proposed emergency intake 
is not reeommended, but a conduit 
from. the lear well east of the 
Miami river to anemergency pump- 
ing station is recommended, this 


conduit to be of steel, lined with 


one ring of brick set in Portland 
ceme giving an inside diameter 
of 7 fe 2 inches, with a tunnel 
throug ock under the Miami 


river, 8 feetin diameter. ‘The con- 


duit would be 18,300 feet long and 


the tunnel 1,300 feet long As an 
alte tive to this a tunnel direct 
from the eastern pumping station, 


lying principally on the Kentucky 
side of the Ohio river and crossing 

twice s suggested, as it would 
cost t little more than the other 
and would be more stable and 
permanent oper ifications for the 
large pumping engines have been 
pre pared e\ will be discussed 


he re 


Civil Engi he practical work of 
neers as a : 
Pioneers of C1V1i engineers In pro- 


vivilizatio “1: ; 
Vivilization- moting civilization, well 


recogn zed by thoughtful people, is 
emphasized somewhat in Richard 


Harding Davis’ latest story, ‘*Sol- 


diers of Fortune,’’ the leading char- 
acter of which is a young engineer. 
The tribute to the achievements of 
men in this profession, in a bit of 
dialogue which we quote below, ap- 
plies particularly to those who 
build railroads through the wilder- 
ness, but equally noble is the work 
of those engineers who are solving 
the problems of municipal life by so 
improving the physical condition 
of cities that healthfulness and 
comfort are increased, ease facili- 
tated, refining influences introduced 
in ways that reach even the great 
mass of the wretched, thus raising 
civilization to a higher level in the 


populous centers: 


There are no men to-day, Miss Lang- 
ham!” King exclaimed, suddenly turning 
towards her, to “my mind who lead as 
picturesque lives as do civil engineers, and 
there are no men whose work is so little 
appreciated.” 

‘Really?” said Miss Langham, encour- 
agingly. 

‘*‘Now, those men I met,” continued 
King, settling himself with his side to the 
table, “were all young men of thirty or 
thereabouts, but they were leading the 
lives of pioneers and martyrs—at least, 
that’s what I’d call it. They were march- 
ing through an almost unknown part of 
Mexico, fighting nature, and carrying 
civilization with them. They were doing 
better work than soldiers, because soldiers 
destroy things, and these chaps were creat- 
ing and making the way straight. They 
had no banners either, nor brass bands. 
They fought mountains and rivers, and 
they were attacked on every side by fever 
and the lack of food, and severe exposure. 
They had to sit down around a camp fire 
at night and calculate whether they were 
to tunnel a mountain, or turn the bed of 
a river or bridge it; and they knew all the 
time that whatever they decided to do 
out there in the wilderness meant thou- 
sands of dollars to the stockholders some- 
where up in God’s country, who would 
some day hold them to account for them. 
They dragged their chains through miles 
and miles of jungle, over flat alkali beds and 
cactus, and they reared bridges across 
roaring canons. We know nothing about 
them, and we care less. When their work 
is done we ride over the road in an obser- 








vation ear, and look down thousands and 
thousands of feet into the depths they 
had bridged, and we never give them a 
thought. They are the bravest soldiers of 
the present day, and they are the least 
recognized. I have forgotten their names 
and you never heard them. But it seems 
to me the civil engineer, for all that, is 
the chief civilizer of our century.” 





paren rsci The city of Grand Rap- 
Street. ids has been discussing 
the definition of the term pavement, 
as there is a difference of opinion 
between the council committee and 
the property owners upon the mat- 
ter. 

[It has been customary in that 
city to consider a street improved 
by graveling as not belonging to 
the class of paved streets. The 
particular street under discussion 
has been improved by placing a 
layer of cobblestones on the foun- 
dation and covering them with 
gravel, thus making a sort of tel- 
ford pavement, using cobbles and 
gravel instead of stone blocks and 
broken stone. The council com- 
mittee contends that the street is 
simply a gravel street, while the 
property owners claim that the 
cobblestone foundation makes the 
street a paved street. The point is 
that if the street is a paved street 
the street railway company must 
pay the expense of paving between 
its rails and tracks and eight inches 
outside, while if it is a gravel street 
the property owners must pay the 
whole cost. The council commit- 
tee admits that if the cobblestones 
were on the surface and the gravel 
were underneath the street would 
be a paved street. 

It is certainly difficult to draw 
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the line in street improvements be- 
tween pavementsand improvements 
which are not pavements. So far 
as ordinary conversation and com- 
mon opinion is concerned, it makes 
no practical difference, except that 
the higher the line is drawn the 
better the class of pavements the 
city will secure. ‘Thus, in some 
cities neither cobblestone, mac- 
adam, or gravel are considered as 
pavements, while others draw the 
line lower down, some including 


pavements. This is exemplified in 


all gravel streets in their list « 


the tables of length of paved streets, 
given in the last census of statistics 
of cities and makes it impossible to 
draw from them fair comparisons 
of city progress. The cheapest ma- 
terial considered to be ‘“‘pavement’’ 
is usually the most popular, and 
thus the higher the line is drawn 
the better the general average of 
the pavements of the city. 

Whena legal definition of ' pave- 
ment’’ is required, such arbitrary 
lines can not be drawn readily. 
Webster’s definition of “pave = 
: 
to lay or cover with stone, brick or 
other material, so as to make a firm, level 
or convenient surface for horses, carriages 


or persons on foot, to travel on; to floor 
with brick, stone or other solid material 

The Century dictionary defines 
a pavement as, 
a floor or surface-covering of flags 
stones, tiles, or bricks, usually laid in 
cement, but sometimes merely on a foun- 
dation of earth, or, particularly in ancient 
examples, accurately fitted in masonry 
without artificial bond; also, such a cover- 
ing made of concrete and sometimes of 
wood. 

However macadam is defined as 
an abbreviation for macadamized 
pavement. 
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The Standard dictionary gives: 


a hard solid surface-covering for a floor, 
road, or footway, usually resting immedi- 
ately on the ground. Pavements are 
commonly of stone, brick or concrete, but 
sometimes of wooden blocks. * * * * 


Some kinds of pavement are named, (1) 
from their form, use, or material. * * 
2) from men who invented or introduce 
them, or the place where first used as, 
Be lgiat : Nicolson, . ” Telford 


large broken stone packed with smaller 
pieces, covered with a layer of finely broken 
stone or gravel and rolled hard and 
smooth 

But macadam is ‘‘ broken stone 
for macadamizing, or a pavement 
or roadway made therefrom.’’ 


These definitions are not in- 
tended for technical men, but are 
for general use, and differ just as 
the eneral ideas about pavements 
have been stated to differ. 

[f we go to technical authorities 
for our definitions, we find that 
Rankine does not class macadam 
and telford roadways with pave- 
ments, and ealls the stone block 
layel 1 a telford pavement the 
eo” or ‘* foundation,’ 


but is careful not to call it a pave- 


ment Mahan makes a careful 
distinction, stating in one para- 
prap it 

the material in ordinary use for road 


coverings is stone, either in the shape of 
blocks of a regular form, or, of large, 
round pel bles,termed a) vementor broken 
into small angular masses; or in the form 


Pebble pavements, stone tram- 


ways, wooden, asphaltic and cubical 
stone pavements are all described, 
and the telford pavement is said to 
have a ‘‘paved bottom road-cover- 
ing.”’ Macadam and gravel roads 
are evidently excluded from the 
class of pavements and the telford 
pavement can be included on ac- 
count of its paved foundation. 

Herschel, in his essay on ‘““The 
Science of Road Making,’’ de- 
scribes macadam and telford roads 
with broken stone or gravel wear- 
ing surfaces, and does not call them 
pavements. He mentions stone, 
wood and asphalt under the class 
ol pavements. 

In Mr. E. P. North’s paper on 
‘Construction and Maintenance of 
Roads,’’’ a definite distinction is 
not drawn, but macadam is never 
called a pavement, while telford is 
so termed in text and cuts. Both 
are sharply distinguished from 
stone, wood and asphalt pave- 
ments. 

There is not much more con- 
cordance of nomenclature here 
than in the dictionaries. The pre- 
ponderance of testimony is to the 
effect that macadam is not techni- 
cally a pavement, and there is 
some more usage in favor of call- 


Ing telford a pavement than ex- 
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-phalt Pavement | 


MEETING OF THE AMERICAN SOCIE Maintain Its Own A 

TY OF MUNICIPAL IMPROVE- W Cappelen city engine 

MENTS. Minn “Results of One Year 

Arrangements for the fourth annual meet 1 Chemical Laboratory for Te neg \ 
ing of the American Society of Municipal phalts, Nelson P Lewis engineet 

street construction and maintenance, Brook 


ti, 


Improvements at Nashville, Tenn., October 


ith to 8th, are complete ind the prelim 





inary work of the officers and committees 


has been well done. The headquarters of 
the society and the meeting place will be 
Tulane Hotel, one square from the Unior 
depot. The special railroad rates are some 
what indefinite but John L Kennedy 
treasurer of the society and member of the 
board of public works of Nashville says 
that delegates can avail themselves of the 
special rates for the Tennessee Exposition 


which, from most points, is one 


E.B.GUTHRIE, 
First Vice-President A.S. M.I 


vn, N. Y.; “Asphalt Pavement \ndr 


Marietta, O A Few Cor 
rarding Modern Wood Pavement M 
AUG. HERRMANN, : 
; ‘ : ’ A. Downing, chairman departmer 
President American Society of Municipa 
Improvements. 





works, Indianapolis, Ind “Rumi 


round trip. He says It may be 

that at some points these reduced 1 n 
not be fixed, but no doubt they 

ranged by local agents corresponding wW 
Maj. W. L. Danley, ticket agent N 
ville 

The opening session will be held 
morning October 5th beginning 
o'clock with an address of welcon 


Governor Taylor on behalf of the st 
ind Hon. A. 8S. Williams, president 
city council, on behalf of the city, f ow 


with a response by President Herrn 











Rosewater, Omaha Neb Paving-Bricl 
§ Tests M. L. Holman, water comn 
St Louis, Mo.:; Progress in Street P 
ng S. J. Hathaway, president 


The official reports will then be submitted 
Tuesday afternoon — the Committee n 
Street Paving, of which A. D. Thompsor D. L. FULTON, 
of Peoria, Ill, is chairman, will rep na Secretary A.S.M.I 
papers will be read as follows Grooved Brick Pavements Ernest Adam I 
r vs. Plain Sides for Street Paving Block street and sewer department, Newark, N 
W lL. Glazier, city engineer Newport J Asphalt Street Repairs 4. N. M 
Ky “The Practicability and Advi treet commissioner, St. Louis, Mo 
for a City Like Minneapolis to Lay nd At the evening session the Committe 


=a 

















234 MUNICIPAL 


Electr : tins ohn A. Cabot, of 
Cir I v report ind Mr 
‘ \ [deal System 
f Afterwards a 

Committee 


on T \ssess! t R. E. Hor 


ner | W Va. who 
M Tax 
gz wil be 

sior 
I Committee 
= G H 


‘ I 

A D < 
» toronto 

\ t Worl 

- , r 

1 x 

™ I nt 
Ss 





s A.S.M. I! 
N J | I 
SS I 
I ) 
i) ( 
I 
( ) 
j mmitt On 
itteece 
( rile ( 
( mn Pe 
n I 
ff G 2 


Mf , I 
( } | > 
( W 
SOK ty 
I ne to the 
x a } 


ENGINEERING. 


nquet WwW be given at the Ca- 

siz ym the exposition grounds. 
( friday reports will be presented by the 
mmittee ! Abolishing Railroad 
( ( H J. Stanley, chairman 
W. Canpele1 I rman 
VI Paper will be read s fol- 
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lumbus and chairman of the general com- 
mittee; address of welcome by Asa 8S. Bush- 
nell, governor of Ohio; response by Carter 
H. Harrison, mayor of Chicago. 2 o'clock 
p. m., Fire and Police Departments: Papers 
on the construction, maintenance, protection 
and inspetcion of electric wires by municipal 
authorities, and the increase in dangers of 
fire by imperfect electrical wiring. General 
discussion by officials of fire and police de- 
partment work. 

Wednesday, Sept. 29—10 o'clock a. m., 
Municipal Ownership. Leading addresses on 
the question of municipal ownership of light- 
ing and water plants and street railways. 
General discussion by officials of the subject 
of municipal ownership, the granting of 
franchises to private companies and the pos- 


sibilities of revenue therefrom. 2 o'clock 


p. m., Street Lighting: Addresses and papers 
on the cost of lighting by contract and by 
municipal plants, the feasibility of municipal 
ownership and various systems of street il- 
lumination. Participation in the discussion 
by the delegates to the annual convention 
of the National Street Lighting Association. 
8 o’clock p. m.: Address, ‘‘Uniformity of 
State Laws Pertaining to Municipal Gov 
ernment,’’ by J. A. Johnson, mayor of Fargo 
N. D.; address, ‘‘The Federal Plan of Mu- 
nicipal Government,’’ by Dr. Washington 
Gladden of Columbus, O.; address, ‘‘Munic- 
ij Affairs as Administered in Boston by 
Josiah Quincy, mayor of Boston; address 
Outdoor Relief by Municipalities,’ by Ha 
zen §S. Pingree, governor of Michigan and 
former mayor of Detroit. 

Thursday, Sept. 30—10 o’clock a. m., Street 
Cleaning and Garbage Disposal. Leading 
1ddresses on various methods and the cost 


of street cleaning and garbage disposal. Gen 


eral discussion of the topic by ill the 
delegates. Questions and answers. 2 0’ ck 
p. m., Street Paving: Papers on asphalt 


brick, granite and all other kinds of paving 
materials General discussion of the com 
parative qualities, practical uses and cost 
of the various paving materials. Report of 
committee on formation of association. 
8 o'clock p. m., entertainment tendered to 
the visitors by the citizens of Columbus 
Friday, Oct. 1—10 o’clock a. m., Water 
Works and Sewerage: Addresses on public 
water supply, the necessity for the methods 
of filtration and the various methods of 
sewerage disposal. General discussion. 
2 o'clock p. m., the election of officers of 
the association and the preparation of plans 
for next meeting. 3 o'clock p. m., annual 
inspection of Columbus fire and police de 


partment Street parade by both 
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In connection with the convention, comp- 
trollers and auditors of cities have been 
asked by H. L. Rossiter, director of pul 
lic accounts, and Albert F. Crosby, de] 
city auditor of Cleveland, to meet for the 
purpose of special organization in the ir 


terest of their work 


SEWERAGE PLANS FOR BALTIMORE 
The Baltimore Sewerage Commissior 


composed of Messrs Merdes Coher Kk ti 


Hambleton and E. L. Bartlett, submitted 


report to the mayor and city coun 





Sept. 20. It reviews general consi 
with reference to sewerage, such as popu 
lation, water supply climatic condit 

rainfall, storm water drainag: cesspor 


and the disposal of night soil. It describe 


methods of sewerage with reference to their 


availability at Baltimore, the oyster inter 
ests in Chesapeake bay and the possibility 
of injury to them by sewage emptied 

the bay are discussed 

The commission, in its recommend 
states that in Baltimore it deems it of par 


mount importance that storm w 


il u 
domestic sewage should be collected I 
disposed of separately that subsoil 
age should also, as far as poss 
eparated and disposed of with the torm 
water; that the storm water should p 


by way of the existing storm water d! 
and natural water courses to the rive! 
harbor as now From thes¢ ind their 
future extensions should be excluded 
soon as the development of the system now 
recommended makes this poss 
domestic sewage ind foul matter ex 
street washings 

It is recommended that the don 
sewage should be collected | 


high level and low level intercepting sewers 








disposed of by a continuous lisc! 
Chesapeake bay it a point some tw 

a half miles about due east f the ! I 
I light of the Craighil hannme I 
high level intercepting sewer 


three-fourth of the fore t 
the city, will reach this point |! 


The low level intercepting sewer w 


it a point on the left or « t bank of J 
‘alls opposite Water treet a th 
age from the outlying low er d 
Point, Oldtown, Locust Point, Fert P 


ind such portions of the more ce! 
tion of the city as lie below the leve 
gravity flow, and from a single pun 


station there located will lift and for 


low level sewage ibout one-fourth of the 


whole, into the gravity sewer at a pr 


near the intersection of Broadway 


235 


aa 





—— > 


= 












<Pe* 


ee 


— < 


We: NS 


MUNICIPAL 





ENGINEERING. 





PETITIONS FOR PUBLIC 


EMENTS 


IN ILLINOIS. 


s t ened by 
. front 
{ Ss nan 
reinar s fol 
] pl iny 
ong tin nk 
‘ rity 


n incls 
nd € ist 
I rr ements 

| em nat a 
St Lew 

£ m 
I mile long 
1 Free I king 

\ } 

sed 

I , 

OI! 


t r of the 
y. mn sh 
I l¢ har 
VIS 
organization ol! 
IY ts I tne muni 
cti pp t 
ffi my} yes 
prop! f all rev- 
) mits and 
f he 
! ! 


AGO’S COMMISSION 


mr 


he 


WORKS 


mprovement 


ublic mprovements 


cted upon by the 


Dy the mayor 


estimated ost of an 
ge the probable cost of 
ft as to the wnership 











of all property affected by an 


CURRENT INFORMATION. 237 


improvement. CALIFORNIA GOOD ROADS LEAGUE 


All contracts for the making of any pub- 


lic improvement must be approved by him. 


All bids for contracts must 
He shall examine all work | 


The State Good Roa 





come to him zed Sept. 4 at San Francisco, Cal for t 
eing done for 


. > motion of good roads throughout 
vr under the direction of the board and all ; 
. : tat aes 7T a vy } ex” eas leg 
material used, and where it is deficient in ind securing the nece¢ iry leg! 
haracter or quality has power to reject therefor. Temporary officers were appo 
ne same. ed who will work for the organizat 
Commissioner L. E. McCann believes that nit league ind attend t t] ! 
l \ leag SB ¢ attend o other 
new law will work well, but in order f } ‘ ‘ ‘ 
ess for the league until ne first rest 
void a vast amount of special assess ele which tal ain ®: 
ecth ic! akes place n November 
ments will ask Corporation Counsel Thorn- ’ 
ill ask I — ; the temporary officers aré President, Setr 
n to pass upon the legality of the act, Ml i inieueaal = ~ _ T JOR , 
n? Llameda ice resident : el 


He is also of the opinion that 


t} } 
tne man who 
« Monterey; secretary J L, Maud R 


kes the office will have to be one who 


devote all of his time to 


provement board and leave 
work of the commissioner's off 
bordinates 


ide; treasurer, E. M. Welsh, San Fr 

. Sharp \ B Nyt > 

Jerome Alameda; J H Watk 

Angeles; J. A. Woodson, Sacramento; J. A 
lcher, Placer; W. H. Mills, C. A. A n 


the local im- . 
irectors, ( 
the routine 


ice entirely t 


SALARY OF A WATER WORKS EM KF. I. Vassault, S. F. Orris and S. He 
PLOYE San Joaquin; A. P. Star J \ 
In the test case of Frank B. Egan for a inscott. Santa Cruz E. S. Grav  - 
indamus to compel the Detroit Water BR Iemmon. Sonom 
Board to continue paying his salary of 


$1500 per annum, beginning 


twit tanding the fact that 


April 1, 1897, 


HEN CHICAGO WATER 
he was di 


rged as assistant superintendent of ex PURE. 
T ) S las l Lt Ss I te | ded " 
sio1 last July, Judge Hosmer decided Prof. T Cc Chamberlain, prof 
I f the water board Aug l rt canines niversity of Chicace eerttin 
ourt held ’ things ¢ rd ed 
*: 1 that nothing had been produced that 2,000 years hence Chicago water will be 
» show that Egan was employed for more — a an, a a 
n year, or that his employment had . . 7 
’ terminations f Prof. G. K. Gilbert ; = 
ctually been affirmed by the board, with- , : 
| ited States geological wurve re rdi 
] whicl ratification no legal contract : , , 
“ the water level in different part f the gre 
ild have been made. Mr. Egan has de- 
ike system, holding that the nd i 
red his intention of appealing the 
to the northeast or settling to the 
Oo the ipreme court. 
oe rs —— wes nd that the rise of he K 
AMERICAN BRIDGE BUILDERS IN Chicago is about one inch in te eal t} 
JAPAN hange of leve s such that } 
Americal ngineering skill, labor I miles in lenet} t right , 
wi be employed in the const! x if tilting it w ‘ mount to 
f eight railroad bridges that are to per centurv: that in 500 vears the k Ww 
line of the Nippon railway in Ja} (without artificial interference) overflow 
he bridges, which are described is i through its old channel west 
culiar style and appearance, owing to high stages of the lake that t ord r 
engineering difficulties that had to |! stages it would overflow in the 
irmounted and the idvantages that wer that in 2.000 vears it would draw Ww 
red in the structures, are of the of the outflow of the ke the 
ver style and six of them will b t lowing it present cour 
wit it the iid of false work. Owing t i) years the entire outflow 
fact that the waters of the mount kes would be westward through the ¢ 
treams Trisé sometimes ten feet an hou go outlet The result of thi gre 
during the heavy rains, and that a rise of flow westward will give degre: 
thirty feet has to he provided tor the to the water supply which « ild not !t 
bridges will be of that hight Th plans tained with the moderat discharge WwW 
were made by J. A. L. Waddell of Kar the canal system seeks: with a 
City, Mo who secured the commis the central body of the lake will be n 
hrough his classmate, J Y. Mori, vice slowly toward the outlet and wi 
president of the Nippon Valley road. Mr tamination from the lana beckwat! 
Waddell will not go to Japan at first, but cause even such contaminatior 
will send trusted engineers and workme ecur along the shore at more dist 
nd will go later to inspect the structure t losely hug the shore 
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MUNICIPAL ENGINEERING. 
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NEED OF REPAVING IN CHICAGO. 

L. E. McGann, commissioner of public 
works, Chicago, says the streets of that city 
are a disgrace to so large a community, and 
that the heart of the city must be repaved, 
but before beginning the work the street 
car companies should vacate all the streets 
down town which they do not actually need 
and concentrate their lines on a loop. He 
Says: 

“It is possible, too, that with the freeing 
of the streets from the tracks a plan may 
be devised by which the heavy traffic teams 
can be confined mainly on two streets east 
and west and two streets north and south, 
thus opening up the better part of the city’s 
heart to the trading public. I have no de- 
sire to make the down-town district a pleas- 
ure resort. I agree with the business man 
that it is no place for the npicyclist riding 
for fun nor for the sight-seer who wishes to 
enjoy a new buggy or drive a fast horse. 
These two classes of people have no busi- 
ness down town, but they must be given 
safe avenues by which they may pass 
through the business district to any side of 
the city.” 

The Times-Herald of Chicago has prepared 
figures, taken from estimates of the city 
engineer and the calculations of contractors, 
on the proposed repaving of the entire busi- 
ness portion of the city, which are as fol- 
lows: Estimated cost of paving the down- 


town district with asphalt, $1,3 vitrified 





brick $1,159,175; granite, cedar 
blocks, $871,225; number of miles of street 
to be paved in heart of city between the 
Chicago river, north and west, the lake east 


ind Taylor street south, 25. 
A SLAG PAVING EXPERIMENT IN 
CHICAGO, 

An experiment with slag paving i eu 
of macadam is being made on Pine street 
from Michigan to Illinois, in Chicago, unde! 
the personal supervision of Commissioner 
McGann. There is some iron in the slag. It 


is porous and rolls easily, and traffc upon 


it does not create a dust. The mass solidifies 
and in time takes on some of the qualities 
of steel; it is smooth, easily repaired and 
pleasant to the eye, and the cost of laying 
is practically the same as macadamizing 
Commissioner McGann hopes to derive some 
valuable information from the experiment 
Dillon & Conlan have the contract. 

TO PREVENT CRACKING OF ASPHAL' 

PAVEMENTS. 

An experiment is being made by the city 
iuthorities in the construction of the as 
phalt pavement on Ravine avenue 
in Peoria, Ill., to 
cracking. 


prevent its 
Cracks an inch wide and 


extending from curb to curb are left in the 


concrete base every 300 feet. Cracks are also 


left in the asphalt, although not apparent to 
the naked eye, owing to the interstices being 
hlled wtih other material. The idea is that 
the cracks that occur in asphalt paving are 
greatly due, first, to the hardness of the 
mixture when laid, and then to the action 
of the material when contracting and ex 
panding, as subjected to the alternating in 
fluences of heat or cold. The department of 
public works contends that were spaces left 
which would allow for the contraction of 
the concrete there would be no brickling or 
doubling up of the material as it expands 
during the heated season. 


NEW PUBLICATIONS 


‘Experiments on the Carrying Capacity of 


Large Riveted, Metal Conduits, up to Six 
Feet Per Second of Velocity of Flow,’’ by 
Clemens Herschel, 11 pp., $2. New York 


John Wiley & Sons, 1897. 

Of the 115 experiments here recorded 45 are 
on a 48-inch conduit with cyclinder joints 
and velocities of flow varying from 2.04 feet 
1 second to 6.06 feet a second; § are on 
inch conduit with cylinder joints and veloci 
ties of flow varying from 0.56 to 5.70 feet a 
second; 24 are on 42-inch conduits with taper 
joints and velocities of flow varying from 
0.96 to 4.99 feet a second; 7 are on a 48-inch 
onduit with taper joints and velocities of 
flow varying from 0.89 to 2.04 feet a second 
these 84 experiments being made by Mr 
Herschel on the conduits of the Jersey City 
Water Company in 1892, 1893, 1894 and 1896 


Six of the experiments are taken from Han 


ilton Smith’s ‘‘Hydraulics,’’ being on con- 
duits with taper joints at North Bloomfield 
Cal in 1876, varying in diameter from 0.91 


to 1.23 feet and with velocities varying from 
1.38 to 6.84 feet per second; the results of 
ther experiments by Mr. Smith in Is to 
1879 are mentioned, but are not included in 
the table. One of the experiments is on a 


inch conduit at Astoria City with cyclin- 


der joints and a velocity of 4.58 feet a second 
in 1895 Nine of the experiments are 

108-inch conduit with cyclinder joints and 
velocities of 0.5 to 4.5 feet a second made by 
Mr. Herschel in 1887. Five of the experi 
ments are by Darcy in 1850 on pipe with 
screw joints with diameter of 0.935 feet and 
velocities varying from 1.30 to 6.67 feet. Ter 


if the experiments are on the conduits of t! 
Rochester water works, 2, 3 and 3.17 feet ir 
diameter with velocities of 1.47 to 3.91 feet 
second, three being made by George 

Rafter in 1890, and seven by E. Kuichling 
1891 and 1895. Ninety-five of the experiments 
have been made since June, 1890, and twenty 
were made before 1588. Of these twenty 
nine were on a pipe 9 feet in diameter and 
eleven were on pipes from 11 to 15 inches ih 
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ook thus criticised will 
¢ gnition of his actual posi- 
f rem¢ hydraulic en- 
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) n S mmendations 
I reas f e appro 
fT expe to $25,000 per 
Ar Message nd Twenty-first 
Re f the Department of Pub 
V kk - go for the fiscal year 
ling De l SOF 
ity like Chicago, where the events of 
era ire omorrow incient nistory, a 
rt of last year’s public work is con- 


i more with reference to accuracy and 


record than otherwise, and 


rougnness as a 


s is the evident purpose of the rather 


the official re- 
pages 
illustrations and maps, and 


borate volume comprising 


1896 There are over 400 


s altogether probably the most complete 


t has been issued by the city of Chicago. 
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That Commissioner of Public Works Downey 
ow retired by the mutabilities of politics 
1d a broad comprehension of the difficulties 
ind vast needs of his city is shown by his 
tatement that ‘“‘Chicago, in comparison with 
the large cities of the East, is yet a young 
nd unfinished metropolis, still laboring un 
ler the disadvantages of i defective cit 

irter and unwise state laws, Which are de 
priving the city of the ability to provide a1 


iate revenue and are perpetuating an 
rrational, cumbersome ind expensive city 
ind town government, complicating 
retarding publi business it the ex 


of the tax-payers and to the incor 


ence of all citizens However, with 
ire as to proceeding in the right way, th 
is rushing ahead with much needed 


work and is expending approximately $9,000,- 
) annually Of this amount the expendi 
in 1896 for new water tunnels, water 


pipe extension and pumpage were $3,342,490 


r sewerage extension and maintenance 
$338,973; for street and alley paving d side 
k construction. $3.357.759 for street ind 


cleaning, for salaries, $2,250,458 


In urging the importance of good treet 
Mr. Downey quite truly says The promi 
nence secured and other benefits coming 


he city with well paved and well kept 
treets can never be overestimated. Such 
ondition increases values and gives comfort 


nd convenience to citizens; it is an evidence 


spirit and stimulates a commendable 
pride and ambition to improve and beautif 
omes. Visiting strangers pass judgme 
ipon the character and refinement of citizens 
by the condition of their streets, and the 
standard of official enterprise and efficiency 


is measured by the high or low grade of 


ty’s improved thoroughfares 





‘he details of the engineering work are set 
rth in separate reports by the city engineer 
d the heads of the various department 


PERSONAL. 


G. I. Herrick has been appointed city 
engineer at Wheaton, IIl. 


F. Walker Towns has been elected chief 
engineer of the water department to suc- 
ceed Wm. Mories at Camden, N. J 


Henry T. Bingham has resigned his posi- 
tion as water commissioner at Manchester, 
Mass 

L. E. Chapin has been re-elected city civil 
engineer for two years at Canton, O 

Nesbit Wingfield has been appointed con- 
ulting engineer to the water works com- 
mission at Augusta, Ga. 

Bert Noble has been appointed assistant 
in the city engineer’s department, Colum 
bus, O., to succeed John H. McCormick 
resigned 

Chas. Latham, Milwaukee, Wis., has been 

ppointed city engineer at Wauwautosa 
Wis 

Paul ¢ Nugent has been appointed 
tructor in civil engineering in the ( 
lege of Liberal Arts, Syracuse University 
Syracuse, N. Y. 

John T. Barnett, chief engineeer of the 








ity water works, Decatur, IIl tendered 
his resignation to the council, to take effect 
Sept. 1, 1897 
William H. Waring, street comm ioner 
t Saratoga, N. Y¥ died Sept. 5 of b ad 
i caused by the amputatior f his 
ot 
T. Flagler, M. Am. Soc. C. E presi 

ent of the Holy Manufacturing C Lock 
rt, N. Y., died Sept. 5 ged eighty x 
John W. S. Reigle, Findlay O has re 
£ aq his position as city ivil engineer! 
He will be succeeded by Elmer C. B 
Edwir Phifer has beer ippointed 
engineer 

William H. Rogers, Middletow: N ¥ 
s resigned as water commissioner 

Chas. Roth has been appointed 

the water works commission to lk 1 





Geo. W. Edwards, resigned, at Cincinnati, O 


Ni tas Simon chief engineer 
water works, Moscow, Russia, is vis 
I uuntry for the purpose 
American water works nd mor 


yY water purificatiolr 
Jacob Seabold, deputy commissioner 
mprovements, New York ‘¢ 


Sept. 12 ged fifty-five 
\ Dillon Hamiltor oO 
ed county engineer of Butle! 
KF \W Blackford Butte Mont 
£ i his positior is cit engineer 


. t 
G. G. Stryker has been re-elect: 





ntendent of the People’s Water ¢ 
Phillipsburg, N. J 

Frank Steiner, a member of the | 
water works trustees, Piqu O., comn 

ide by hanging Sept. & 

John Suders, a sewer contractor of 8S 
Bend, Ind., was killed Sept. 8 haw 
Ind., by being caught by a ca } iN 

Joseph Burr Atkinson, a paving and we 


tractor, died Sept. 5 at Manayunk, P 
Thomas F. Kennedy, engaged for m 
rs as a paving contractor at Frederick 
burg, \ died in New Orleans, Ls Sept 
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iting said shaft. 
Incinerating 


Philadelphia P 


8, 99S Garbage 
Jeremiah J. Kennedy, 


15, 1895. Serial No. 


Z. 


model.) Ir i garbage incinerator the com 
nation of an air-heating chamber having 


iir inlet and air outlet; a garbage cham 


MACHINERY 


ind means for ro- 


Apparatus, 


569,091. (No 


er having an air inlet, outlets for air an 
vapors from the charge of garbage inlet 
nd outlet ports in opposite walls, means for 
maintaining draft channels connecting ( 
ind outlet ports through the charge { 
rbage flues connecting the inlet port 
with the air inlet, flues connecting the 
ort with the outlet for all ind Vv I 
! flue connecting the air inlet of 
rbage chamber with the ir outlet of the 
r he ng chamber 
NO Purifying Water H. B. Furne 
Cincinnati 2 The method of torml 


er-bed in a filter, which consists 
ating a granular bed with a floc el 
flexible nd adhesive precipitate formed 


‘eaction of an alkoline phosphats 


soluble salt, the base of which forms 
nit té 
170. Street Cleaner J B iit 
( A wheeled street-cleaner co! 
£ pivotally-suported receptacle I 
wit means for verti djustme 
rapper ittached to the recepta 
d connectio nd being pr 
wit) ongue or handle rigidly c¢ 
rewitl 





S ms W I Worthen, New York 

O. Darling, Babylon, N. } I} wate! 

| ysten stor e tank comn tir 
Ww delivel n nd pul 

‘ £ the tank with water I 
presse r tank and means for supplying 
witl r under higl ressure na con 
I tion between: the air-tank l é 
water-tank provided with a reducing 
EXPERIMENTS WITH rR \ 

AND CONCRETE 

Some xperiments in determinir 
f tric conductivity of cement t 

rete ¢ variou kinds were describe re 
centt) paper by Dr. Lindeck, who 
t t the resistance per cubic foot f 
ement blocks, when dry, is about 144 n 
nd that this falls as low as 43 ohms after 


immersion for about twenty-four hour 
water 
exposed to a heat of 212 degrees Fah The 
admixture of sand or gravel with the 

ment increases its electrical resistance Tr 
made with one 


where blocks were 


part of the cement to seven parts of gravel 


while it rises to 820 ohms after being 


AND TRADE 


their resistans 
s,000 ohms, * 
exposure at 2 


rose to about 
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e when dry amounted to about 


vhen w 
12 degre 


2,000, OO 


results obtained for 


et 72 ohms 
es Fah. the 
ohms. If th 


airtight cor 


and after 
resistance 
highest 


€ nis 


icrete be 


taken at about 1,670 ohms per cubic foot an 
tion resistance of about ohn per 
mile j ybtained. These consideratior " 
yme important when adopting the German 
practice of laying the rails of electrical rai 
Ww n concrete I'rom experiments made 
vit Ww t is illed asphalt concrete 
ears that the current range is ver I 
f nd if ordinar cement é 
I I s to | thir iyer 
»} oncrete over t The oO 
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SELECTIONS FROM THE PRESS. 


HOW TO MAKE A PROSPEROUS CITY. 
If the pople of St. Joseph intend to re 
ceive their portion of the general prosperity 
that is now sweeping over the country, they 
must begin to do something that will draw 
it hither. A city progresses and becomes 
prosperous by reason of the progressiveness 
of its people Municipal pride tends to build 
up a place faster than any other means. If 
we desire foreign industries to locate in the 
city. we must show them that we believe in 
its progress, its facilities, its con 
venience and resources by developing its 
municipal equipments. If property owners 
expect real estate to be valuable, they must 
themselves in securing thoroug} 


interest 
fares that are satisfactory. Well paved, well 
kept streets promote a city’s interests and 
iterially to the value of propert 

Tenants do not desire houses on dusty 
streets that suffer from lack of repairs, when 
they can secure houses on streets which are 

much better shape. 
The subject is an all mportant one n¢ 


should not be neglected. Where the difficult 


lies is in securing material that will be last 
ing Most of the streets of the city have 
been macadamized. These have beer re 
paired until there is no foundation left for 
repairs. They must be entirely re 

When this is done—and it must be dor if 


right away, very soon—the city engineer 
members of the council should adminis 

ter the funds for this purpose in a way tha 

will prove of lasting benefit Saving < 

street paving is sometimes false economy 

is better to expend a great amount of firs 

cost and save on repairs, than it is to sav 


n first cast and exhaust the street depart 





mer nd by onstar | re} 
This is amatter that ought not tosuffer des 
lay The sooner the city idmir 
tration will take t in hand th 
better it will be for the city 

f Paving the streets will put mor 
into the pockets of the men who need it nd 


who are looking for work. It will help 
laborer, help the business man and raise the 
value of property. It will add to the beauty 
a new era of municipal 
Joseph (Mo.) Herald. 


GOOD ROADS PAY IN FRANCE 


of the city and create 


prosperity St 


Why does the nimble-witted Frenchman 
spend $18,000,000 per year to maintain good 
roads? His quick answer is, “It pays.”’ He 
knows that a horse can take to market 
twice as much on a macadam road as on a 
dry dirt road, and four times as much on 
the average dirt road in average condition 
and eight to ten times as much as when the 


dirt road is turned to mud by the fall and 


spring rains. He also realizes fully its ef- 


fect in shortening the distance 


its effect on land values; its 


wagons horses etc. ; he 


quickens social communications 


wealth to the individual and the 


to 


market; 


saving to 


knows 


ar 


t 
Sl 


that it 


1d adds 


ite The 


American farmer will doubt this, but the 


Frenchman knows this, for he 


both ways 


This country stands today in greater need 
of road missionaries than road engineers 
We 1 d both, but we want one hundred 
missionaries to one engineer At pre 
the ratio is about reversed. When a majo! 
ty of the land owners know tl Fag 
roads pay, we shall have good r s 
that soon, too. How this educational worl 

n best be carried on is a questi I 
which some differ. Massachusetts, Vermor 
New York, New Jersey, Califor: 
rs es (at least ten year ! 

Minnesota in this matter) re be ] ) 
ha found as l ! The ri 

\ reated a state commissior I k 

whole matter under 
wo years’ work and s f 
I I ill its legal non 
4 1 local bearings ! ! 
egislature with recomme! 
egislatior Pr Vv I loag 
Mit Times 
IGNORANT OPPOSITION TO 1 LI 
IMPROVEMENTS 
Chere is no rkness nor n 
g is the t t ( > vor 
more forcibly l vel rn £ 
3 in tl Ww of I gir I 
nt improveme! f wns. Ar I 
ed understanding I d ay el 
ff it must be ippor Ww izgmer 

f gt t nd imn xedness of 

rpose or he rt of wi! K tl 
ead pul spir work t i ] \ 
rece instar f what must be overcome 
how 10 nd the general t ior 

ward is nd in the beg i ‘ 
of improvement in the town of Bluffton 
Ind. The story is told by tl Bluf Bar 
ner as follows 

The settlement of ir street impr sment 
question has been a great triumph f on 
idgment and settled purpose on the part of 
the mayor and council. A few months ago 
when the question of street paving began 
to be seriously talked of there was reat 
variety of opinion, and opposition in various 


forms was. strong ind 


incompr! 


There were all kinds of pretexts br 


against street improvement in eg 
Many 


asphalting in particular. 


ne 


missing 


ught up 


ind 


o stood 
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brick paving in S. Park avenue. Albert E. 
Andrews, cy. clk. 

New Brunswick, N. J.—Sealed bids will be 
received until Oct. 6 for macadamizing 5,627 
feet of a road. Robt. J. Dougherty, co. 
ener. 

Louisville, Ky.—Bids are asked until Oct. 
6 for paving several streets with brick, block, 
isphalt, macadam. Aaron H. Kohn, chrm. B 
P. W. 

Canton, O.—(Special.)—Bids will be ré 
ceived until Oct. 4, for paving W. Lake 

treet with vitrified paving blocks. L. E. 
Chapin, cy. engr. 

Wabash, Ind.—(Special.)—Sealed proposals 
will be received until Oct. 11 for about 2,000 
square yards of lake asphalt paving. Robt. 
P. Woods, cy. ener. 

Newton, Ia.—Bids will be received until 
Oct. 16 for about 7,900 square yards of brick 
paving and 4,350 lineal feet of Portland ce 


ment curbing. A. C. Gates, cy clk 


Findlay, O.—Sealed proposals will be re 
ceived until Oct. 4 for grading, curbing and 
paving First street, with vitrified block or 
brick. A. W. Ray, clk bd. of imp. 

Crown Point, Ind.—Sealed bids will be re 
eived until Oct. 6, for the construction of 
free gravel road in Calumet twp. Jas. M. 
Bradford, chrmn. bd. co. comrs. 

Paoli, Ind.—Sealed proposals will be re 
ceived until Oct. 14 for constructing 155,189 ft 
of gravel and macadamized roads. Geo. W 
Tegarden, audt. 

Toledo, O.—Sealed proposals will be re- 
ceived until Oct. 11, for repaving Seventeenth 
street from Adams to Washington, with 
Trinidad Pitch lake or Bermudez asphalt, o1 
itrified or granite blocks. Lem. P. Harris 
Cy) clk, 

Brooklyn, N. Y Bids will be received un- 
til Oct. 4, for repaving with asphalt portions 
of Cedar and Cooper streets, and for repair- 
ing with granite Park avenue, from Hudson 
ivenue to Broadway. Theo. B. Willis mr 
city works. 

Rock Island, Ill.—Sealed proposals will be 
received until Oct. 4 for paving First ave ‘ 
from Sixteenth to Twentieth streets wit! 
ick {ontractors are required to furnish 
mples of brick. A. D. Huesing, cy. clk 
St. Louis, Mo.—Sealed proposals will be re 
eived until Oct. 8, for grading, curbing 
guttering and paving with asphalt brick 
ford, granitoid, macadam and granite 
ocks, a number of streets, avenues and al 
ys. Robt. E. McMath, prest. B. P. I 
Bellaire, O.—Bids will be received nt 
Oct. 8 for breaking, hauling and spreading 
limestone on pikes as follows: Pike No. 1 
300 cu. yds.; Pike No. 2—200 cu. yds Pike 
No, 4—100 cu. yds.; Pike No. 5—150 cu. yds 
Geo. Kern. prest. Pultney twp. trustees. 

Terre Haute, Ind.—Sealed proposals will be 
received until Oct. 5, for paving the side 
walks of Fourteenth street, from Locust 
street to Third avenue with cement, and 

irbing with Mansfield sandstone or Ooliti 
limestone; also, for paving the roadway with 
screened gravel. Chas. H. Goodwin, cy clk. 

Washington, D. C.—United States Minister 
Buchanan, Minister to Buenos Ayres, reports 
to the Department of State that bids are to 
be asked for in the United States, England 
and France, for paving 150 blocks in the city 
of Buenos Ayres with asphalt. The speci- 
fications and forms of proposal will be for- 
warded to the Argentine Legation in this 
city. 


R 


St. Louis, Mo.—Sealed proposals will be re- 
ceived until Oct. 8, for grading, paving, et 
at H. S. Pumping Station, Nov. 3, at Baden, 
the approximate quantities of which are as 
follows: Earth excavation, 1,400 cu. yds 
borrowed earth, 9%” cu. yds.; concrete, 7,900 
cu. ft.; brick paving, 15,700 sq. ft.; 8,600-ft 
6-in. granitoid, 7,300 sq. ft.; 4-in. granitoid 
595 lin. ft., 15-10-8-6-in. pipe sewer; 7 small 
catch basins with iron covers; 3 
basins with iron covers. Robt. E. McMath 
Prest. B. P. I 


large catch 


CONTRACTS AWARDED. 

Lacrosse, Wis.—The contract for macadam 
izing Clinton street has been awarded to 
Miller & Williams. 

Oshkosh, Wis.—The lowest bid for macam 
izing Wisconsin avenue was presented | 
Oliver Pretty. 

Moline lll.—A contract has beer iwarded 
to Tim Kennedy for constructing sidewalks 
for $2,871.61 

Oswego, N. Y.—The Warren-Schartf As 
phalt Paving company secured the contract 
for paving W. Mohawk street with 

Pendleton, Ind.—The contract for pav 
State street with brick was awarded 1 _. 
H. Daniels of Anderson, Ind 

Independence, M¢ The contract for grad 


ing and macadamizing Swope boulevard 3 

been awarded to Colyer Bros. for $5,‘«0 
Bennett, Pa.—John Butterfield of this town 

has been awarded the contract for pav. 


Butler street with brick for $3,972.25 

Urbana, Ill.—John W. Stipes secured the 
contract Sept. 10 for paving Romins t! 
ind University avenue with brick at $ 1 
square yard 


Evansville Ind Bedford, Weikel & N 


gent have been awarded contracts for iVing 
hree alleys with brick at $1.26, $1.37 and 
} 
Jackson, Mich.—The contract for ing 


W. Main street with brick has beer warder 
to T. C. Brooks 
Saginaw Mic} The Alcatraz AS] | 
Paving company | been aware 
t for paving Weadock avenus nd H 

rison street at $1.29 a sq. ya 

Litchfield, Conn.—The contract fo 

roadway has been warded te 1 : S 
Lane & Son of Meriden at $1.9 

St. Joseph Mo.—Th« Barber Asp! 
secured the contract for paving I 

ist of the City Hall, from Felix to Edm 
Sudbury, Mass.—The contract fo 
structing about 2,200 feet of state highw 
was awarded, Sept. 9, to A. J. Wellingt 

Boston for 042 

Meadville, Pa.—The contract for pay 
Chestnut street with brick has beer Ww 
ed to Ross & Robinson of this city at $1 
square yard, or $13,800 

Syracus¢ N. Y.—The Asphaltin G 
struction Company secured the 
Sept. 14, for paving 8S. Salina street, fron 
Newell to Brighton 

Syracuse, N. Y.—The Columbia Constr 
tion Co. presented the lowest bid for 





W. Willow street, from N. Clinton to W 


Genesee street, which aggregated $4,154 
Independence, Mo.—The Missouri C 


struction Co. has been awarded the contract 


for laying a second sidewalk on Maple ve 
nue at $1.08 a lineal foot. 


Kansas City, Mo.—Contracts for brick 


paving in two streets have been awarded a 


Ss 
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Jersey City, N. J.—Bids were received 
Sept. 13 for 1,970 square yards of asphalt 
paving on Church street and 3,100 square 
yards on Fairview avenue, as _ follows 
sarber Asphalt Paving Co.. Church street 
$1.65; Fairview avenue, $1.€3; New Jersey 
Mexican Asphalt Co., $195 a square yard 
each; California Asphalt Co., $1.98 a square 
vard each 
Brooklyn, N. Y.—The contract for paving 
eight streets with asphalt has been awarded 
to Cranford & Co. for $188,977. The bid sub- 
mitted by the Eastern Bermudez Co. was 
lower than that of Cranford & Co., but the 
company required 55 days in which to do 
the work against 50 days by the former com- 
pany 
Scranton, Pa.—Bids were received Sept. 16 
for paving with brick on 6 inches of con 
‘te as follows: Keystone Paving Co.—Pav 
ng, $1.77 a square yard; curbing, 6x12 inches 
58 cents a lineal foot; circular curb, $1 
lineal foot and 15 cents for curb reset. M. J 
Ruddy—Paving, $1.75: curbing, 6x12 inches, 49 
cents: circular curb, 85 cents 
Milwaukee, Wis.—Contracts for asph 
paving were awarded Sept. 14 as_ follows 
Warren-Scharf Asphalt Paving Co.—E 
Water street, 2,780 square yards, $2.31; Thir 
street, 7,705 square yards, ‘$2.30; Wells street 
$.215 square yards, 29; Sixth street 1.4 
square yards, 0. Western Paving & 
vy Co Broadway, 5,655 square yards 
Prospect avenue, 5,827 square yards, $ 
North Adams, Mass.—The contract for 1,600 
square vards of brick paving on Main street 
was awarded Sept. 2 to the New York Brick 
& Paving Co., of Olean, N. Y., at $2.24 a 
re yard. The contract for paving Mar 

ill street with granite blocks was award 
ed Sept. 14 to W. H. Lally & Co., cit) it 
$1.09 a square yard and 10 cents per linea 
foot for setting curbstons 

Hartford, Conn.—The contract for paving 
Church street with Trinidad Pitch Lake As 














halt w iwarded Sept. & at $2.59 a 

rd t the Southern New England Pavins 
i Cadwell & Co New Britair St 
the mtract for a new macadam roa 
Silver street at $1.0442 a lineal foot ar for 


to the south end of Main str 





on for stone ised 
n Ga.—The contract for 
street with granite cul \ 
warded to the Georgia Quincy Grat 
f this city, at $2.58 a sq. yd The er 
bids presented were as follows John B 


ley Atlanta, $2.68; M. T. Lewman, At 

nd T.ouisville, $2.92 Macon Paving & 
M n, $2.7 Birch & Caldwell, Macon, $2.82 
Venable Bros., Atlanta $2.70; Cooks & 
Lauri Montgomery, Ala 2.60 Wi R 
Maher & Co., Atlanta, $2.64% 

Indianapolis, Ind.—Contracts for street in 








provements were awarded, Sept. 4%, as fol 
lows: Rogers & Dunlap—Cement walks, A 
bama street, from Sixteenth to first < 


south of Nineteenth, 66 cents.; Beecher stre 
from East to Shelby, 46 cents; north side S 
§ r street from Park ave. to Massachu 
setts, 58 cents, for five-foot and 35 cents 
three-foot walks. D. Foley—Brick, first 
ley east f Central, from Fifteen to Six 
teenth, $1.39: Osage, from Washingtor to 
Market, $1.25. 

Spokane, Wash.—Bids wer received, Sept 
16, for paving Howard street with vitrified 
brick on 6-in. concrete, as follows: A. E 
Barrett—Foundation, $1.20 a sq. yd.; paving 
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Little Falls, brick, $1.75. J. D. Farre & 
F. McClellan—Foundation, $1,220.56; paving 
Denny brick, $1.70; Little Falls brick, $1 
Robert Russell offered to do the work this 
fall at $1.16 2-3 for foundation and $1.60 for 
brick, or next spring at $1.23 for brick rt 
bids have been taken under consideratior 
Jamaica (lL. [.), N Y.—The Warre 
Scharf Asphalt Paving Co. present ! 
lowest bids Sept. 9 for improving the Brook 
lyn and Jamaica road, as follows: Excay 
tion, 48,000 cu. yds., 24 cts.; curb, 43,62 ! 
ft., 65 cts.; curb corners, 206 ft $12.50 
bridge stone, 10.960 sq. ft., 6 cts brick 
macadam, 70,000 sq. yds., $1.81; brick « 
crete, 50,000 sq. yds., $27.35: asphalt o1 
crete, 50,000 sq. yvds., $2.85; relaying flagging 
55,000 sq ft., 3 cts.; 10 catch basin dy I 
iron pipes, culverts, 50,000 Ibs., 14 cts 
Brooklyn, N. Y.—The Easter Bermudez 


Asphalt Co 





presented the lowest bid Sept 





10, 95 cts. a sq. yd. for paving with asp! t 
portions of Gerry street Throop LV 
Floyd street, Lewis avenue, Glenada pla 
Albany, Grand and Washingto ivenue 
The only other bid received w from Cr 
ford & Co., $1.07 a sq. yd. The west d1 
eived for macadamizing Avenue C rom 
Flatbush to Coney Island avenue was from 
Fred Luck, which was $19,908 with Be m 
block gutter and blue stone curb, and $ 
179.71 with combined concrete gutter 
irb. 
( o, Ill.—Special.—The Barber Asp! 
Paving Co. has beer iwarded the 
yi iving Cottage Grov \ é 
Twenty-second to Thirty-third street Ww 
halt on 5-inch one? 1s re ree 
with expanded steel t $2.1 square 
ling grading and irbing, the 
gated $58,871. The r I “ 
s follows Bermudez <Aspl ( $ 
1 re rd, or $59,359 \ ! As 
I ving ¢ $2.09 a squ rd r SHO 
Illinois Paving (« $2 j I r 
$¢ 83.50. The t mi t ! 
a 2Tadaing I 
Omatl Nel Bids wer I S 
I Sixtee re Ww I 
Murphy Asphal 2t 
five-year guarat $1.22 
r, $1.50; brick 1 s¢ ! ; 
( ve-vear g rat > ) 4 
r guarantee, $ ) 
es broken stone ol 
Grant Paving ‘¢ Aspt 
! $1.433, ( as E fiv ‘ 
I t lass ¢ ve-vear, > ‘ t L) 
é r, $2. Omaha Br } { 
(oO Brick clas _* ve * 
ss D. one vear, $1.9 
ler. Iowa Brick ¢ As} ( 
V r, $1.49 br k ( nm 
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Cal.—The council has 
struct two boulevards 
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cycle paths of vitrified brick be laid on each with that of N. Broad street; also a wide 
side of the driveway. strip on Belleville avenue from Harvey 


Toronto, Ont., Can.—Paving is contem 
plated as follows: Brick on concrete, Bell 
vue avenue; cedar block, Walmer road and 
Charles street; gravel, Beasonsfield, Cowar 
and Peel avenues and Lisgar street Brick 
paving has been recommended for t 


Hartford, Conn The 
mission consists of Prof. ] 


street to the Gully road. 


SEWERS. 


state sewerage com 


ldward H. Jenkins 


entrance to the College street fire hall, to New Haven; John S. Cheney South Mar 
replace the decayed wooden pavement chester; John N. Woodruff, Sherman: Rober 
Columbus, O.—Ordinances wert passed A. Cairns, Waterbury Fayette L. Wrigl 

Sept. 7 for filling the holes in the asphalt Pomfret The commission is appointed y 


maavement in Broad street, from Third 


l 
Parsons avenue, with Trinidad asphalt, except for expenses 








the governor and is to s 


erve without p 


and shall investiga 


or paving Eighth avenue, from Neil avenus the subject of sewage disposal of the 
to Hunter street, with asphalt, granit oroughs and towns of Connecticut and 1 
»ther stone block or vitrified brick or block port at the next legislature 
John M Doane, cy. clk. ; Mark Ellemar Hamilton, Ont.—The recent examination of 
prest. cy. coun. various sewage disposal works in differe 
St. Paul, Minn.—A final order has parts of the United States by the city 
passed for paving Central avenue, from St cil and city engineer is lo red Ol sa 
Peter to Harriet street, with brick, and i termination on their part to improve n the 
preliminary order has been passed for pay works recently erected when the nt 
ing Broadway, from Seventh to Grove; Cedar re let for the second plant. C Engir 
from Second to Como; Rice¢ street from Barrow is satisfied that by combining 
Tenth to Front; Summit avenue, from Wa filtration with chemical precipitation } 
basha to Sixth; Tenth street, from St. Peter mprove on the svstem used at the « ¢ 
to Rice. lisposal works 
Milwaukee, Wis.—A special meeting of the San Antoni eX TT pl proj 
ouncil was called for Sept. 20 to pass Katz. Crandall & Katz. th ont ) I 
rdinance to pave Prospect ivenue from re rine the t ewe! y | ge j , 
irady street to Kane Place with asph ds fifty feet apart not f 
By passing the ordinance at that tim wel ommitte W } t I 
ncil hoped to save nearly a month f that thev will not dequa ren é 
time, for the men who were at work betwe:n evil. but believes that } most 1: 
Alhion Place and Brady street would be a « \ erviceable mode <« | rw 
d to go on with the paving nort { be by means of brick but ses W 
Brady street. good foundatior t inter s we 
Atlanta, Ga.—E. C. Peters, chairm o thirty-five feet 
he nance committee of the city inci Say annah Ga.—The committee 
gests that Whitehall street be impr ippointed to investigate the cor ‘ 
widening it five feet on each side a canals. drains. ditches wam}] Ww 
g one side with Belgian block and é heds in the suburban distri 
ther side with chert, the county comn o the citv. recommends it t 
rs to pay cost of paving one side wit! ert viet f t ! p 
: 4 property-owners to be 1 tehe er ! 
expense of improving that side n ft n 
‘ cago, Ill.—The property-owner D> ' f p ‘ 
ey avenue are anxious for that built let t ‘ 
o be improved as a boulevard. Henry lopted: that whe t n 
r, George Duncker, Henry Wend \ water d or part vt rshe y 
William Schlake, J. J. Kane and Dr not beer horoug! nd n 
con have been appointed a committ drained, be taker X 
opinion from the corporation < I mit to this cit nd roug 1 
» the rightfurb ownership of the re lrainage on scier ad swe 
d to confer with the park commissioners i1 he constructed f 
egard to their position regarding the m f or thirty trained met ‘ 
Quincy, Ill.—While the mayor and der ved il leaning it ' 
men have not fully decided what \ gx in good 1 ! 
1 be done next year, it is probable t Seteiniieet: eneemen ; 
Spring street, from Front to Fourth, w 
ed. Ordinances creating a board of CONTRACTS TO BE LI 
mprovements, in compliance with Newark, O B kK ) 
w passed by the last legislature, were , nstructine ‘A 
troduced in the city council Sept 6b nd vente cs S Br K 
preliminary steps are being taken for lettir Richmond, Ind Bid t | . 
ontracts next winter. for construc re wel x 
Newark, N. J.—Notices of intention wer J. H. Winder k. B. P. I 
passed Sept. 23 for grading and curbing Ss Chillicothe, O.—Bids are ( 
Seventeenth street and Delavan, Lincolr nd 4 for constructing sewers nN 
Third avenues. Notices of intentio \ $7,500. H. M. Redd ng 
lso been passed for paving portions of Row Montclair, N Bids ar sked 
nd and Crittenden streets with brick nd 4 for constructi 88-inch pipe Ww 
Lafayette street with oblong granite blo« streets. H. Triffett, town K 
The Essex Bicycle club proposes to peti Norristown, N. J.—Bids ar ked 
Mayor Seymour and the board of works t Oct 18 for constructing sewer I \ 
onstruct asphalt strips on Broad street to streets. P. F. Hunter, chrm. sewer yn 
onnect the asphalt of Washington Park Quincy, Mass.—Bids are asked ur O 
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river, a 3-foot 2-ring brick sewe} 
$1,133.45; Franklin avenue, from Bluff st: 

to connect with the Franklin avenue sewer! 
a 36x44-inch egg-shaped 2-ring brick sewer, 
$987.70. 

Milwaukee, Wis.—The contract for ‘ 
ticn 5 of the Thirtieth street tunnel was 
iwarded, Sept. 20, to C. J. Crilley at $27.93 
i lineal foot, or $41,531.91. The section con 
iins 1,487 feet and will bring the sewer up 
to the intersection of Thirtieth and Wal 
nut streets. Of this sewer 4,986.5 feet have 
ilready been built at a cost of $112,263.13 
ind the fifth section will increase the num 
ber to 6,473.5, and the cost to $153,795.04 

Detroit, Mich Langley & Jeynes secured 
the contract, Sept. 9, for constructing the 
Sixteenth street sewer at $5,724.50 Bid 
wel! received Sept. 6 for constructing six 
ewers and five of the contracts wert 
warded to James Grant. The unsuccessful 
bidders endeavored to influence the board 
ff public works to throw out the bids on 
the score of irregularity, and failing in this 
offered to put up certified checks that if 

bids were readvertised lower prices 
would be obtained. Contractor Grant claims 
that a sewer ring exists in the city with 
the object of controlling all the work in 
this line and fixing a price therefor. 

Lawrence, Mass.—The contract for con 
structing the Shanty Pond sewer 375 feet 
has been awarded to James Chambers of 
his city as follows: Tunnel work in rock 
$20 per foot; earth excavation in trencl 
$1.55 per yard; rock excavation in trench, $s 
per yard; brick, Am. cement, $13 per yard 
brick, Portland cement, $16.50 per yard; cor 
ete, Portland cement, $8 per yard; lumbe1 
e, $40 per M.:; under drains, $1 per 








CONTEMPLATED WORK. 

St. Joseph, Mich.—A sewerage system is 
ontemnplated. J. V. Starr, mayor 

Providence, R. I Sewers have been pet 
tioned for a number of streets. 

Marshall, Mich.—The construction 
sewerage system is contemplated 

Spartanburg, S. C.—This city has voted 
ssue $50,000 in bonds for a sewerage s 
tem. 

Palo Alto, Cal.—Plans for a sewerage 
tem are being considered; estimated co 
S60. 000 

Anaconda, Mont.—The construction 
sewer is contemplated for District No. 2 at 
a cost of $2,735. 

Tarentum, Pa.—About 3,000 feet of 12 or 
15-inch tile sewers are to be laid. F \ 
Ready, boro clk. 

Ebensburg, Pa.—This town has voted to 
expend $11,000 for constructing Sewers in the 
west end. 

Lead, S. D.—An effort is being made to 
sell $27,000 in bonds for the construction of 
a sewerage system. 

Pawtucket, R. [| Resolutions have been 
issed for the construction of sewers in 
several streets. Bd. of Ald. 

Portland, Me.—A sewerage system will 
probably be constructed in Fessenden Park, 
according to press reports. 

Lockland, O.—A committee has been ap 
pointed to investigate the question of con 
structing a sewerage system. 

Richmond, Va.—An appropriation of $i0,- 
0” for sewer construction is proposed. 

ouncilman Rountree interested. 


( Plans for a sanitary sewerage 
heing prepared by Gaines & 
\ Hamilton. 


Ky Press reports state that 
been instructed to purchase 
cal f sewer pipe 
Wheeling W. Va Resolutions have been 


passed providing for sewerage for parts of 


the Second and Third wards. 
Princeton, Ill.—Surveys and plans prepar- 


ry to putting in a sewerage will 
be made by Alvord & Shields of . 
Norristown, Pa.—Ordinances been 





passed for constructing sewers it two 
streets. Isaac Taylor, prest. council 

Green Bay, Wis.—Preliminary plans have 
been completed by the city engineer for the 
proposed new sewerage system 
Carbondale, Pa.—The council has been pe 
titioned to build sewers in Seventeenth ave. 
ind Spring st Walter Frick, cy. engr 

Waterbury, Conn.—The boroug! 
been authorized to advertise for bids for 
laying sewer pipe for storm sewers. N. B 
Vertrees 
Los Angeles Cal.—The construction of 
sewers in San Fernandino and First sts. and 
Grand ave. is recommended by Health Offi- 
cer Powers. 

Kewanee, Ill.—A_ resolution has been 
passed authorizing the city engineer to pre- 
pare estimates of the proposed sewerage 
system. 

Goldsboro, N. C.—The question of issuing 
$25,000 in bonds for constructing ewerag 

stem will be voted on. John H. Hill, may 
or 

Sandwich, Mich.—A petition has been pre- 
sented to the town council asking for tl 

nstruction of a drain from the Huron line 

the river 


Vincennes, Ind.—The questior 


structing a sewerage system for thi ity is 
again revived. Councilman Ebner i nter 
ested 

Santa Ana, Cal.—The plans for the sew 
erage system are generally pproved nd 
mmediate construction of the stem 
irged Pd of Trustees 

Emeryville Cal.—J. George Smit! tow! 
engineer, has been instructed to submit tl 
board of trustees plans for a sewerage sy 
em 

Toronto Ont.—Engineer Keating ind 
‘hairman Saunders are, according to press 


reports, investigating the subject of sewage 
irification. 
Washington, D. C.—The 








sioners have ordered a number sewel 
onstructed, chargeable tu appro] I 
main and pipe sewers 

Pottstown, Pa.—Arrangements re eing 
made, according to press reports, to « I 
the proposed new sewerage systen R. E 
Shaner, cy. engr. 

Vailsburg, N. J.—The question f ling 


bonds for sewerage and water works cor 
struction will be voted on. Fred F. Cr 

ngr Orange, N. J. 

Omaha, Neb.—The question of issuing $5 
000 in bonds for repairing the main sewer! 
of this city will probably be submitted to 
a vote this fall. 

Pasadena, Cal.—The council is considering 
the feasibility of calling a special election 
to vote bonds to the amount of about $172 
000 for a general sewerage system 

Collinwood, O.—At a recent meeting of the 
council the sewerage system of this place 
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germs of typhoid fever, cholera, etc., which 
flourish under favorable conditions wherever 
that bacillus is found in large numbers. 


Rochester, N. Y.—The suit brought against 


this city to set aside the proposals made 
several years ago by Moffett, Hodgkins & 
Clarke for constructing a part of the new 


water works system has been decided in fa- 
vor of the company. The company submitted 
a bid $63,000 lower than any other competi- 
tor and was awarded the contract, after 
which it claimed that its representative made 
i mistake in his estimates and wished to 
withdraw its bid. The court has decided that 
there is a “clear, explicit and undisputed 
evidence of a mistake in the estimates and 
an order rescinding the proposals 
ind enjoining the city. 

Mass.—The engineers expect to 
ompleted by weather that part 
f ton’s water system Known as Basin 5 
situated in the town of Southboro, 

the seven-mile open and covered 
ind the two miles of aqueduct in 


has issued 


Boston, 


have « cold 


most of 
aqueduct 
Berlin cut 


through solid rock. This basin was planned 
and built by the city of Boston, but was not 


finished until it came into possession of the 
metropolitan board about a year 
about 2,000 feet long and 75 feet 
foundation is 25 feet 


ago. It is 
above the 


ground; the below the 


surface, making the wall 100 feet high; the 
masonry structure at the base is 75 feet 
wide; its storage capacity is 7,400,000,000 gal- 


ns; when filled the water will have a depth 


of 70 feet. It will take five years to build 
tl Clinton dam, which will be of much 
greater magnitude than Basin 5 
CONTRACTS TO BE LET. 
Albany, N. Y.—Bids are asked until Oct 
for ditching, draining and cast iron pip¢ 
ulvert on the flats next north of Lumber 


district. George I. Bailey, supt. w. w. 


Commerce, Tex.—Estimates are wanted for 
the construction of a water works system 
V W. Rutland. 

Union, S. C.—Bids are asked until Oct. 12 


for constructing a water works system 2 
M. Farr, chrmn. comrs 

DeKalb, Ill Bids will be received until 
Nov. 6 for the sale of the old water works 


plant. E. A. Porter, cy. clk. 

Rock Island, Ill.—Bids are asked until Oct 
{ for furnishing 700 tons of 18-inch cast iron 
wate pipe. John C. Murrin, supt. w. w 


Ogdensburg, N. Y.—Sealed proposals will 


be received until Oct. 7 for one or two 
ubular steam boilers and for one 6,000.0 
Zz on steam pumping engine. H. A. Lord 
supt. Ww. W 
Hull, England.—Bids are asked until Oc 
for furnishing plans and two sets of e 
gines and pumps, each with a capacity of 


a day. F. J, Bancroft 


bout 2,700,000 gallons 
Ww Ww. engr. 

Lebanon, Pa.—Sealed proposals will be re 
eived until Oct. 18 for the development and 
furnishing of a guaranteed additional water 
supply of at least 1,000,000 gallons per day 


I. lL. Beckley, cy. clk. 

West Monroe, La.—The contract will be let 
soon for 2,900 feet of 6-inch cast iron pips 
4.000 feet 4-inch iron pipe, 20 pounds per 
foot, a 65,000-gallon steel tank on a  “<steel 


tower to be supplied by a pump with 300 
000-gallon capacity against 100 pounds pres 
sure, also 12 street hydrants. 


CONTEMPLATED WORK, 

East Berlin, Pa.—The contract for build 
ing water works has been awarded to Bolton 
G. Coon of Kingston, Pa. 

Bancroft, Neb.—The contract for con 
structing water works has been awarded to 
Fairbanks, Morse & Co. of Chicago for 
$6,987. 

Vandalia, Ill.—The contract for building 
water works has been awarded to Charles 
A. Stookey of Belleville, Ill., for $45,000. 

Marathon, N. Y.—The contract for con 
structing a water works system been 
awarded to J. Monahan of Sharon Springs, 
N. Y., for $10,718.48. 


has 


Millerstown, Pa.—The contract for con 
structing a water works system has beer 


iwarded to Harmon P. Malone of Hollidays 


burg for $10,000. 

Rensselaer, Ind.—The contract for con 
structing a water plant has been awarded 
to the Chicago Bridge & Iron Co. for $37,000 

West ‘or I shoho« ke n, Pa N. ie Fre k 
Millersburg, Pa., has been granted permis 


sion to build a water works system for thi 

Baxley, Ga.—The contract for erecting 
water works has been awarded to the re 
ently organized Atlanta Steam and Water 
pply Co., H. B. Cooper, mgr. 

Summerville, Ga.—The contract for cor 
structing a system of water works and sew 
ers was awarded Sept. 14 to Guild & WI! 
of Chattanooga, Tenn, for $ 

Scranton, Miss.--C. M. Buckhalter & C 
of Birmingham, Ala., secured the contract 
or constructing a water works and electr 
ight plant for $20,686. 

Sleepy Eye, Minn.—The contract for con 
system of water works wa 
iwarded Sept. 6 to Fairbanks, Morse & C 
of St. Paul, Minn., for $5,950 
Springs, N. Y.—The contract for 
building the reservoir and laying water and 
sewer pipes has been awarded to Robert H 


Sup 





structing a 


2 


haron 





Strong of Albany for $33,708.73 
Buffalo, N. ¥.—The contract for furnish 
ing a  3,000,000-gallon vertical triple ex 


t 


pansion pumping engine has been awarded 
the Lake Erie Engineering Works of thi 
city for $64,250. 

The lowest bid received Sept 


14.000.000 


Chicago, Ill. 
‘ for putting in a new 
ing engine at Sixty-eighth street station \v 

‘ Engine Co., 


gallon pump 








" sented by the Lake Erie 
$32 650 
Center Hill, Pa i were ré ed S 
17 for constructing water works as f ow 
R. D. Wood & Co Philadelp! ill n 
$4;344.22 Jackso! & W oodir ( 
Berwick, all material, $4,348.50; J. S. Vip 
Altoona, all work, $4,385; H. P. Malone, H 
yvsburg, all work, $4,572; Matthew Sn 
Altoor ll work exce} reservoir, $3,5% J 
LD. Mooney & Co., Wilkesbarr« i work ex 
pt reservoir, $3,014; Humphreys & R 
Ashland, all work except reservoir, $ 
CONTEMPLATED WORK 
Crystal Springs, Miss.—A petition has bee 
rculated for a water works system 
Fairmont, Minn.—The construction of 
water works reservoir at Lake Rudd is cor 


templated 


Calawell, W. Va.—This town has issu 
$15,000 in bonds for water works 

West Monroe, La.—The citizens have peti 
tioned council to build, own and operate a 


water works system. 














aie 
’ 


> 56 MUNI 





IPAL ] 


NGINEERING 


rt 
= I 
Peor 
1 nal 
i wi I 
ed a 
Haz 
rw 
Sim 
I sti 


“ 
Ww 
() ] B 
I Vi t N 
r of S50 
I . 
Ss ri 
DI 
pl 
r Wo! 


i Caldwell 


TT) t 
H Y 
( ‘> 
17 
wa 
k Sc 
I 
T (> 
ner 3% 
‘ ‘ 
g for t 
He Z 
| S 
Harris 
sak Mir 
N Mt. \ 
Northy 
stion of issuir 
t ) for the fe 
impré¢ ment f 
d improv 
x 00; grading 
n Sloss re 


Brad 


ompa 
W 


that 


ny 


ter 


works 








IMPROVEMENT AND 


plant, the supply to be obtained from th: 
Gate City artesian well. 

Chattanooga, Tenn.—In addition to the 
two new reservoirs and filter plant which ar 
being constructed by the City Water Co 
there will be required two 10,000,000-gallo 
pumping engines, a new pumping station 
boilers, etc. 

Nevada City, Cal.—Mrs. E. C. Hunt has 
greed to sell the city water works to this 
city for $26,000. After the works are paid for 
a balance of $35,000 of the $60,000 derived 
from the issue of bonds in 1895 will remain 
which will be applied to extension and other 
improvements to the system. 


BRIDGES. 


Buffalo, N. Y.—Plans have been accepted 
for a new bridge over the creek in Cazenovia 


Lewisburg, Pa.—The town council has de 
ided to build a bridge on the extension of 
Third street, near Brown. 

Circleville, O.—A petition is being circu 
lated for the construction of a bridge across 
Deer Creek, at Dublin hill. 

Rochester, Minn.—A steel bridge across the 
Zumbro river at Fifth street has been dé 
ided upon at a cost of $15,000. 

Toms River, N. J.—Bids are asked until 
Oct. 21 for constructing an iron bridge over 
Toms river at Main street. D. O. Parker. 

Norristown, Pa.—A new steel bridge is con 
templated over Sawmill Run on E. Avery 
street; estimated cost, $17,000. Co. comrs 

San Diego, Cal.—Plans and specifications 
ire being prepared by E. M. Capps, city 
engineer, for a bridge at Rose Canyon 

Chicago, Ill.—Sealed proposals will be re 

ived until Nov. 3 for constructing two 
bridges. Thos. Kelly, prest. bd. trus. 

Jackson, Ky.—The question of issuing 
bonds for building a bridge across the river 
will be voted on Nov. 2. Town bd. trustees 

Cincinnati, O.—County Engineer Krug has 
been instructed to prepare plans for the 
construction of two bridges on the Muddy 
Creek road. 

Dayton, O.—A draw bridge will be con 
structed over the canal at West Carrollton 
on the Deemer road by the county com 
missioners. 

Port Huron, Mich.—Bids are asked until 
Oct. 4 for constructing a steel swing bridge 
ross Black river at Tenth street Fr Kr 
Rogers, cy. engr. 

Mountain Home, Idaho.—Bids will be 1 
ceived until Oct. 15 for building a bridge 
icross the South Boise river. W. H. Man 
ion, clk. co. comrs. 

Carlisle, Pa.—The construction of a joint 
bridge by the commissioners of Cumberland 
and York counties has been recommended 
by the grand jury. 

tochester, N. Y.—The question of building 
a new iron bridge below the Driving Park 
avenue bridge is being agitated; estimated 
cost, $150,000. 


Cincinnati, O.—Bids are asked until Oct 
2 for constructing a wrought iron bridge 
icross Tavlor creek at Fowler Crossing 
Eugene L. Lewis, co. audt 

Ludington, Mich.—The question of issuing 
$9,000 in bonds for building county bridges 
will be voted on Oct. 8. Geo. H. sarrett 
Frank P. Sherman, co. supvs. 

Waukegan, Ill.—Plans, specifications ind 
bids will be received until Oct. 4 for the con- 
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truction of a steel bridge near Warrenton 
Grove. E. B. Neville, chrmn. 

Mankato, Minn.—Bids will be received unt! 
ct. 6 for constructing two bridges acro 


Wild Rice creek, ind for repairing the 
bridge between Taylor and Weber township 
Springtield, O.—Bids are asked until Oct 


+ for constructing a bridge and abutment 
on the boulevard over the creek near L 


gonda. Samuel J. Wilkerson, cy. clerk 
Greensburg, Pa.—The cecunty commissi« 
ers decided Sept. 18 to build a new il 


ridge across Brush creek, on the read lead 
ing from Penn to Brush creek cemetery 
Springfield, Mo.—The Wrought Iron Bridg« 





C Canton, O., was awarded a «¢ tr 
Sept. 6 for constructing a steel bridge ovel 
the Sac river, about five mile south of As 
Grove 
Columbus, O.—Sealed proposals will I 
received until Oct. 6 for the substructure nd 
iperstructures of two bridges or Dul 
road and Hayden free pike. W. H. Halliday 
iudt. 

Youngstown, O.—The contract for the l 
ructure of the new Market street brids 
has been awarded to Neidermier & Roster 
for $22,650, and the superstructure to the 
Mahoning Bridge Co. for $169,550 
Washington, Ind.—The board of ount 
ommissioners has been petitioned to l 
pecial election to appropriate money for th 
purpose of building two bridges LCTOSS 
White river, between this county and Knox 

nt 


PARKS. 

Los Angeles, Cal.—City Engineer Dock 
weiler has suggested a plan for connecting 
ill the parks of this city by a chain of 
boulevards. 

Minneapolis, Minn.—The improvement com 
mittee of the board of park commissioner 
estimate the cost of the proposed improve 
ments to Minnehaha park for next year wi 


be $51,800 


East St. Louis, Ill.—Although defeated re 
ently in the scheme to secure a fine park 
site the citizens have not abandoned the 
project, but will endeavor to again have tt 
subject submitted to a popular vote 

Rochelle, Ill.—A syndicate composed of t 
business men of the city has purchased six 


teen acres of land four miles west of th 
city, which it will improve as a park. TI 
officers of the company are President 
George E. Stocking vice-president, C E 
Gardner secretary Howard A Mort 


treasurer, G. W Hamlin; directors, M,. D 
Hathaway, E. L. Orput, David Kelly ind 
the ther officers of the board 


GARBAGE DISPOSAL, STREET 
CLEANING AND SPRINKLING. 


Collinwood, O.—A plan will have to be 
idopted soon for the dispos il of garbag 
ind refuse. 

sraddock, Pa.—The council is considering 


the juestion of purchasing i garbage 
crematory. 
Canton, O.—The purchase of a garb 


crematory, at an estimated cost of 38,00 
has been recommended. 

Binghamton, N. Y.—The report of the 
committee on garbage disposal has been 
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and 


ass and 
xcept vegetab.es 

The bids received for 

I disposal of garbage were 

H Burke $2,625,000; 

$1,962,000; Hanrahan 
J. Murphy 

79,000; Henry McDon- 
Burke $1,827,749: 

Ain) , 


+ Br 
mas A 


the col- 


& 
$1,251,351 


Smyth 
the plans pro- 
contem 
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mmissioner 
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